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UNITED STATES DISTRICT COURT FOR THE 
DISTRICT OF COLUMBIA 


Number 696-62 
Actior for Letters Patent 
Goopyear Tre & Russer Co., THomas H. Rocers, NEWELL 
R. Benper, THEODORE B. BuRKHOLDER 
v. 


Davi L. Lapp, the Commissioner of Patents 


ATTORNEYS 
Francis C. Brown, 1815 H. St., N.W. 
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issued ser 3-1-62; Atty Gen ser 3-5-62; U.S. Atty ser 
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ance of C. W. Moore. _ filed 
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1963 
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filed 


May 2—Hearing begun and respited to May 3, 1963 (Rep: 
Jack Maher) Jackson, J. 
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Maher). Jackson, J. 
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thereafter. (AC/N) (Rep. Jack Maher). Jackson, J. 


Oct. 17—Case re-argued and concluded. Reported by Jack 
Maher. Jackson, J. 


Dec. 20—Transcript of Proceedings before Judge Jackson 
May 2, 3, 8, 9, 1963, Vol I Pages 1-202 by Jack Maher, 
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Maher) filed 


Dec. 20—Post-trial Brief for plaintiffs. filed 
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Dec. 20-—Memorandum by defendant re: Decision of In re: 
Palmquist, et al. filed 
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Dee. 20—Proposed findings of fact and judgment of defend- 
ant. filed 


Dec. 20—Memorandum of Opinion finding for defendant 
and against plaintiffs. (N) Jackson, J. 


Dec. 20—Judgment in favor of defendant vs. plaintiffs dis- 
missing complaint with costs against plaintiffs. (N) 
Jackson, J. 


Dec. 20-—Exhibits returned to counsel by mail. 


1964 


Jan. 17—Notice of Appeal by plaintiff from order of 12-20- 
63. Deposit $5.00 by Browne, Copy mailed to C. W. 
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IN THE UNITED STATES DISTRICT COURT FOR THE 
DISTRICT OF COLUMBIA 


Civil Action No. 696-62 
Goopyear Tre & Russer Co., 1144 East Market Street, 
Akron 16, Ohio 
and 
Txomas H. Rocers, 532 Vinita Avenue, Akron, Ohio 
and 


Newewy R. Benper, 3028 North Oak Hill Road, Cuyahoga 
Falls, Ohio 


and 


Tropors B. BurkHouper, 3432 Adaline Drive, Stow, Ohio, 
Plaintiffs 


Vv. 


Dav L. Lapp, The Commissioner of Patents, Defendant 


Complaint for Issuance of Patent 


1. This action arises under the Act of July 19, 1952, Pub- 
lic Law 593, $2nd Congress, 2nd Session, Title 35, United 
States Code (c. 950, Sec. 1, 66 Stat. 792), and the provisos 
set forth in Sections 4 and 5 of the Act of July 19, 1952 
(c. 950, 66 Stat. 815), and is brought pursuant to the pro- 
visions of 35 United States Code 145. 


2. This Court has jurisdiction under the provisions of 
the Patent Act of 1952, Title 35, United States Code, Sec- 
tion 145. 


3. Plaintiffs Thomas H. Rogers, Newell R. Bender and 
Theodore B. Burkholder, respectively, reside at 532 Vinita 
Avenue, Akron, Ohio; 3028 North Oak Hill Road, Cuya- 
hoga Falls, Ohio; and 34382 Adaline Drive, Stow, Ohio, and 
each is a citizen of the United States. 
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4, Plaintiff Goodyear Tire & Rubber Co. is a corporation 
duly organized and existing under the laws of the State 
of Delaware, and has its general offices at 1144 East 
Market Street, Akron 16, Ohio. 


5. Plaintiffs Rogers, Bender and Burkholder are the 
joint inventors of the subject matter of the invention 
claimed in an application for patent duly filed in the United 
States Patent Office on June 8, 1955, for a new, novel and 
useful process identified herein as ‘‘Pyressure Mixing 
Process for Producing Cellular Products”, and assigned 
Serial No. 514,106. 


6. Defendant David L. Ladd, in his official capacity, is 
a resident of the District of Columbia and is sued in his 
official capacity as the Commissioner of Patents of the 
United States of America. 


7. Plaintiff Goodyear Tire & Rubber Co. is, by assign- 
ment from plaintiffs Rogers, Bender and Burkholder, the 


owner of the entire right, title and interest in and to said 
application Serial No. 514,106, and is the owner of the 
entire right, title and interest in and to the inventions 
disclosed and/or claimed in said application. 


8. Application Serial No. 514,106 was filed in accordance 
with the provisions of the Patent Act of 1952, including 
Chapter 11 thereof and the Rules of Practice applicable 
thereto; it was acted upon by the Primary Examiner, who 
finally refused to allow claims 1 to 9, inclusive, which were 
all of the claims in said application. Applicants duly 
appealed from the final rejection of the Primary Examiner 
to the Patent Office Board of Appeals which, on November 
18, 1961, erroneously refused to allow claims 1 to 9, in- 
clusive, of said application. Applicants requested recon- 
sideration of said decesion of the Board on December 11, 
1961. The request was considered by the Board of Appeals 
but denied the request on January 29, 1962 with respect 
to making any change in its original decision, and thus 
erred. 
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9. Plaintiffs are entitled to receive a patent under 
Chapter 10 of the Patent Act of 1952, since the invention 
set forth in claims 1 to 9, inclusive, is new, novel, inventive, 
and useful and was not known or used by others in this 
country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof 
by the applicant for patent; and the invention was not 
patented or described in a printed publication in this or a 
foreign country, or in public use or on sale in this country, 
more than one year prior to the date of application for 
patent in the United States; and they have not abandoned 
the application; and the invention was not first patented or 
caused to be patented by the applicant or his legal repre- 
sentatives or assigns in any foreign country prior to the 
date of the application for patent in this country on an 
application filed more than twelve months before the filing 
of the application in the United States; and the invention 
was not described in a patent granted on an application 
for patent by another filed in the United States before the 
invention thereof by the applicant for patent; and 
applicants did, themselves, invent the subject matter 
sought to be patented; and the invention was not made, 
before the applicants’ invention thereof, in this country by 
another who had not abandoned, suppressed, or con- 
cealed it. 


10. Plaintiffs allege that the differences between the 
subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would not have been 
obvious at the time the invention was made to a person 
having ordinary skill in the art to which the said subject 
matter pertains, and that the Board of Appeals erred in 
holding that the invention, as defined in claims 1 to 9, 
inclusive, is not patentable because “‘the operation of the 
device in accordance with the disclosure of the reference 
would, under many conditions within the purview thereof, 
result in pressures in the mixing chamber within the scope 
of claims 1 to 9’ and “‘because the reference application 
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discloses premixing of all the components of the reaction 
mixture under pressure in a common mixing nozzle”’. 


11. The Board further erred in holding that the inven- 
tion, as defined in claims 1 to 9, inclusive, is not patentable 
for the reasons set forth in the Examiner’s Answer dated 
July 24, 1959. 


12. Plaintiffs allege that the Board of Appeals erred 
further in not giving proper weight to the affidavits and 
other evidence submitted by plaintiffs to interpret the 
reference and to establish patentability of the invention 
over the reference of record. 


13. The Board further erred in failing and refusing to 
give proper consideration to patents asserted by plaintiffs 
to interpret the reference relied upon by the Examiner and 
the Board, particularly as to what was inherent in the 
reference relied upon, as compared with continuation-in- 
part application Serial No. 527,106, filed August 8, 1955, 
the following patents and reissue patent and the file 
histories of each: 


2,948,928 
2,957,203 
2,990,252 
2,990,380 
Re. 24,514 


14. Defendant David L. Ladd, wrongfully refused and 
continues to refuse to issue to plaintiffs a patent on the 
invention described and claimed in the aforesaid applica- 
tion, since his refusal was based on an interpretation of 
the teachings of the prior art references which is erroneous, 
without factual basis, and is contrary to the evidence, the 
references failing to anticipate, teach, suggest, and/or 
disclose plaintiffs’ invention as defined in claims 1 to 9, 
inclusive, of said application. 


15. Plaintiffs have taken no appeal to the United States 
Court of Customs and Patent Appeals from the decision 
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of the Board of Appeals of the United States Patent Office 
involving application Serial No. 514,106. 


16. Plaintiffs allege that they are lawfully entitled to 
receive a patent on application Serial No. 514,106, filed 
June 8, 1955, containing claims 1 to 9, inclusive, and that 
the defendant wrongfully, erroneously, and without 
reasonable basis refuses to issue to plaintiffs a patent 
containing said claims. 


Wnuererore, plaintiffs pray that the Honorable Court 
adjudge that the plaintiffs, according to the law, are 
entitled to receive a patent for their invention as specified 
in claims 1 to 9, inclusive, of said application Serial No. 
514,106, and that the defendant be authorized and directed 
to issue a patent on said application. 


Plaintiffs also pray that they may be granted such other 
or further relief as the Court may deem just. 


Goopyear Tire & Russer Co. 
and 

Tsomas H. RocErs 
and 

Newey R. Benver 
and 


TEoporRE B. BURKHOLDER 
By Francis C. Browne 
Francis C. Browne 
Attorney for Plaintiff's 

800 Federal Bar Building 
1815 H Street, N.W. 
Washington 6, D. C. 
MEtropolitan 8-6181 
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Of Counsel for Plaintiffs: 


Wun E. Scuvyter, JR. 
1815 H Street, N.W. 
Washington 6, D. C. 


Anprew B. BrevERIDGE 
1815 H Street, N.W. 
Washington 6, D. C. 


Meap, Browne, ScHUYLER & BEVERIDGE 
1815 H Street, N.W. 
Washington 6, D. C. 


Answer to Complaint 
To the Honorable the Judges of the United States District 
Court for the District of Columbia: 


1. The defendant admits that this action arises under 
the' Act of July 19, 1952, Public Law 593, 82nd Congress, 


Qnd Session, Title 35, United States Code (c. 950, Sec. 1, 
66 Stat. 792), and is brought pursuant to the provisions 
of 35 United States Code 145. Otherwise, however, the 
defendant denies the allegations of paragraph 1 of the 
complaint. 

2,3. The defendant admits the allegations of paragraphs 
2 and 3 of the complaint. 


4. The defendant asserts that he is without knowledge 
or information sufficient to form a belief as to the truth 
of the allegations of paragraph 4 of the complaint. 

5. The defendant denies the allegations of paragraph 5 
of the complaint. 

6. The defendant admits the allegations of paragraph 6 
of the complaint. 

7. The defendant asserts that he is without knowledge 
or information sufficient to form a belief as to the truth of 
the allegations of paragraph 7 of the complaint. 
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8. The defendant admits that application Serial No. 
514,106 was acted upon by the Primary Examiner, who 
finally refused to allow claims 1 to 9, inclusive, which were 
all of the claims in said application. The defendant also 
admits that applicants duly appealed from the final 
rejection of the Primary Examiner to the Patent Office 
Board of Appeals which, on November 13, 1961, refused 
to allow claims 1 to 9, inclusive, of said application. The 
defendant further admits that applicants requested recon- 
sideration of said decision of the Board on December 11, 
1961. The defendant additionally admits that the request 
was considered by the Board of Appeals but the Board 
denied the request on January 29, 1962 with respect to 
making any change in its original decision. Otherwise, 
however, the defendant denies the allegations of paragraph 
8 of the complaint. 


9. The defendant denies that the plaintiffs are entitled 
to receive a patent under Chapter 10 of the Patent Act 
of 1952. The defendant also denies that the invention set 
forth in claims 1 to 9, inclusive, is new, novel, inventive, 
and useful and was not known or used by others in this 
country before the invention thereof by the applicant for 
patent. The defendant further denies that the invention 
was not described in a patent granted on an application 
for patent by another filed in the United States before the 
invention thereof by the applicant for patent. The defend- 
ant asserts that he is without knowledge or information 
sufficient to form a belief as to the truth of the remaining 
allegations of paragraph 9 of the complaint. 


10, 11, 12, 13, 14. The defendant denies the allegations 
of paragraphs 10, 11, 12, 13, and 14 of the complaint. 


15. The defendant admits the allegations of paragraph 15 
of the complaint. 


16. The defendant denies the allegations of paragraph 16 
of the complaint. 
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FourtHer Answerinc, the defendant asserts that the 
plaintiffs are not entitled to a patent containing any of 
claims 1 through 9 of the application involved in this civil 
action for the reasons given and in view of the reference 
cited in the Examiner’s answer and the decisions of the 
Board of Appeals in that application. Profert hereby is 
made of copies of the said answer, decisions, and reference. 


Respectfully submitted, 


C. W. Moore 
Solicitor, United States Patent Office 
Attorney for Defendant 


April 3, 1962 


Filed Dee. 20, 1963 
Opinion 
This is a civil action brought pursuant to 35 U.S.C. 145 


in which plaintiffs seek judgment authorizing the defend- 
ant, Commissioner of Patents, to issue a patent containing 
claims 1 to 9, inclusive, of application Serial No. 514,106 
filed by co-plaintiffs, Thomas H. Rogers, Newell R. Bender, 
and Theodore B. Burkholder on June 8, 1955. The co- 
plaintiff, Goodyear Tire and Rubber Co., is the assignee 
of the inventors. 


No claims were allowed by the Patent Office. After the 
trial, counsel for plaintiffs withdrew claim 1 from the 
present action, and thus claims 2 to 9, inclusive, are before 
this Court. The parties agree that all these claims stand 
or fall together. 


All the claims in suit are directed to an improved process 
of producing flexible, elastomeric cellular materials, i.e., 
polyurethane foams. The alleged invention resides in the 
concept of mixing the liquid reactant mixture of polymeric 
material, polyisocyanate and water under a pressure of 
from 0.5 to 60 pounds per square inch gauge. 
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The Board of Appeals affirmed the Examiner’s rejection 
of the claims in suit as being unpatentable over the Hoppe 
et al patent No. 2,764,565, which issued on application 
Serial No. 527,106, filed August 8, 1955. That application 
is a continuation-in-part of the now abandoned application 
Serial No. 327,522 filed December 23, 1952. The parties 
agree that only the disclosure brought forward from 
application Serial No. 327,522 is available as a reference 
since only that disclosure has a filing date earlier than the 
filing date of plaintiffs’ application. 


The Hoppe et al application, Serial No. 327,522, discloses 
a process and apparatus for continuously preparing a 
stream of polyurethane plastic. The invention there 
resides in the intermittent injection of at least one of the 
reactants into a mixing chamber containing a continuously 
flowing stream of reactants. These injections are made 
through nozzles at high pressures—up to 1000 atmospheres 
—and frequencies. Additional stirring means are em- 


ployed in the chamber so as to insure that the uniformly 
mixed stream of reactants is discharged therefrom in the 
liquid state and before any substantial liberation of gases 
has taken place. 


That application also briefly discloses a modification of 
the above-described apparatus. ‘‘In this modification, the 
two components of the reaction mixture . . . are con- 
veyed separately to a mixing chamber into which they are 
injected under pressure through separate nozzles, or a 
common mixing nozzle, and the activator is either conveyed 
separately to the mixing chamber and injected into it under 
pressure through a separate nozzle, or the common mixing 
nozzle, or is conveyed to the mixing chamber in admixture 
with one of the said components.”’ 


The tribunals of the Patent Office concluded that since 
in this modification all the liquid reactants are injected 
under pressure through the common mixing nozzle into a 
mixing chamber, it would have been obvious to one having 
ordinary skill in the art to mix all the liquid reactants 
under pressure in the manner recited by the claims in suit. 
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Undeniably, there are differences between the Hoppe 
et al modification, and the claimed process. Hoppe et al 
discloses that all the reactants are injected under pressure 
through a ‘common mixing nozzle’’ into a mixing chamber, 
or, in other words, the reactants are mixed under pressure 
as they pass through the nozzle, while the claims in suit 
recite that all the reactants are simply mixed under 
specified range of pressures in a chamber. 


Therefore, the issue facing this Court is whether or not 
these differences are such that the claimed subject matter 
as a whole would have been obvious at the time the in- 
vention was made to a person having ordinary skill in the 
art to which said subject matter pertains. In deciding 
this issue, the writer is mindful that the decision of the 
tribunals of the Patent Office is presumed to be correct, 
Cook v. Watson, 181 F. Supp. 896 (D.C.D.C. 1960), and 
that it should be followed unless the evidence introduced 
at trial demonstrates that there is clear error or lack of 
rational basis in that decision. Abbott et al v. Coe, 109 
F. 2d 449 (C.A-D.C. 1939), and Schaefer v. Watson, 288 
F. 24 144 (C.A.D.C. 1961). 


Tt seems apparent to the writer that if Hoppe et al can 
be said to suggest to one skilled in the art the concept of 
mixing liquid reactants under pressure in a chamber, the 
recitation of the range of pressures in the claims cannot 
be the basis for patentability. This is because that once 
that concept is realized, it would appear to require only 
ordinary engineering skill to find the specified range 
claimed. 


In reaching a decision, the state of the art as of 1954- 
1955 must be examined since it is one of the best means 
by which a court can determine what would or would not 
have been obvious to a skilled person in the art. See 
Upjohn Co. v. Italian Drugs Importing Co., Inc., 128 
US.P.Q. 236 (D.C.S.N-Y. 1961). 


From their introduction in the early 1950’s, polyurethane 
foams had developed to the point that in early 1955, people 
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working in the polymer field generally believed that 
polyurethane foam would be the next great synthetic. By 
this time, numerous companies, both foreign and domestic, 
were actively seeking processes which would permit large 
scale commercialization of this product. See the March 
1955 issue of Fortune magazine. 


Goodyear, one of the largest makers of conventional 
latex foam, was also one of the most active of these com- 
panies, and to further its development efforts, it had taken 
technical ‘‘know-how’’ licenses from several other com- 
peting companies, among whom was the Mobay Chemical 
Co., the United States licensor of the Hoppe et al applica- 
tion. Several months after obtaining a license from 
Mobay, the application in suit was filed, and approximately 
one month thereafter Hoppe et al filed their continuation- 
in-part application Serial No. 527,106. 


Plaintiffs’ evidence showed that none of the Mobay 
technical personnel had mentioned or suggested that main- 
taining a pressure in the mixing chamber would produce a 
greatly improved product. In fact, the first time that 
Mobay is purported to have told its licensees (including 
Goodyear) about this development was approximately a 
year after plaintiffs’ application had been filed. 


Since the record does not show that Goodyear told Mobay 
about the invention, and since there can be little doubt 
that the disclosure in the Hoppe et al continuation-in-part 
application would be a complete anticipation of plaintiffs’ 
invention if it had been filed early enough, it is apparent 
that at least two sets of inventors made the same invention 
at approximately the same time. This fact, coupled with 
the fact that the evidence did not show that plaintiffs’ 
invention solved a long standing problem in the art, (this 
was understandable since the art was a relatively new, 
rapidly expanding one, and one in which a great many 
companies were actively engaged in development work) 
tends to negate plaintiffs’ contention that their invention 
was an unobvious advance in the art. See Audio Devices, 
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Inc. v. Armour Research Foundation of Illinois Institute 
of Technology, 130 U.S.P.Q. 323 (C.A. 2 1961); Saul v. 
International Harvester Co., 120 U.S.P.Q. 177 (D.C. E. 
Wis. 1959), and Clapper v. Original Tractor Cab Co., Inc., 
116 U.S.P.Q. 316 (D.C. S. Ind. 1958). 


Of course it should also be noted that during the trial, 
several expert witnesses testified that plaintiffs’ invention 
would not have been obvious to them in view of the dis- 
closure in the Hoppe et al application. However, this 
opinion evidence must be balanced and tested against the 
above-mentioned facts. Admittedly, this case is extremely 
close, but for the reasons given above, the Court cannot 
say that the tribunals of the Patent Office were clearly 
erroneous in holding that the claims in suit were unpatent- 
able over the Hoppe et al patent. 


Clearly, plaintiffs’ invention resulted in an improved 
product. However, an improved product or result does not 
necessarily mean that the claims to the process of making 
that product or producing that result are patentable. See 
In re Larson, 130 U.S.P.Q. 209 (C.C.P.A. 1961) ; In re Ross 
é Davis, 134 U.S.P.Q. 320 (C.C.P.A. 1962), and Benger 
Labs., Ltd. v. R. K. Laros Co., 135 U.S.P.Q. 11 (D.C. E. Pa. 
1962). 


In view of the above holding, the Court deems it un- 
necessary to discuss the other grounds of rejection made 
by the tribunals of the Patent Office and counsel for 
defendant. 


In view of what has hereinbefore set out, the Court holds 
that the decision of the Board of Appeals has not been 
shown to be in clear error, and that judgment should issue 
for the defendant and against the plaintiffs. 


The foregoing Opinion includes Findings of Fact and 
Conclusions of Law. 


Darep: December 20, 1963. 


JoserH R. JACKSON 
Judge 
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Filed Dec. 20, 1963 


Order 


This cause came on for trial on May 2, 1963. Upon con- 
sideration of the record herein, as well as the briefs which 
the Court accorded counsel for plaintiffs and defendant 
an opportunity to file, it is this 20th day of December, 1963, 


Orverep, that judgment be, and the same is hereby 
entered in favor of defendant, and that the Complaint be, 
and it is hereby dismissed, with costs to be assessed against 
plaintiffs. 


JosepH R. Jackson 
Judge 


Filed Jan. 17, 1964 


Notice of Appeal to United States Court of Appeals for the 
District of Columbia Circuit 


Notice is hereby given that Goodyear Tire and Rubber 
Co., Thomas H. Rogers, Newell R. Bender and Theodore 
B. Burkholder, plaintiffs above named, hereby appeal to 
United States Court of Appeals for the District of 
Columbia Circuit from the final judgment entered in this 
action on December 20, 1963 in favor of defendant and 
dismissing the complaint. 


Francis C. BrowNE 
Francis C. Browne 
Attorney for Plaintiffs 
Goodyear Tire and Rubber Co. 
Thomas H. Rogers 
Newell R. Bender 
Theodore B. Burkholder 
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EXCERPTS FROM TRANSCRIPT OF PROCEEDINGS 


31 The Court: Mr. Armore, you had better introduce 
your Exhibit 1 out of order, and I assume you have 

the certified copy, Mr. Browne? 

Mr. Browne: Yes, Your Honor. 

Mr. Armore: I will introduce the Defendant’s Exhibit 
1 containing Tabs A through E. 

The Court: It msy be received. 

The Deputy Clerk: Defendant’s Exhibit No. 1. 


32 (Defendant’s Exhibit No. 1 was marked for identi- 
fication and received in evidence.) 


Mr. Armore: Also, I would like to hand to Your Honor, 
if I may, a photocopy of the application in suit, and also 
the claims before the Court for the convenience of the 
Court. 

Mr. Browne: May I interpose an objection to the use of 
Patent No. 2,764,565 except in so far as it contains a 
reference to the abandoned Hoppe et al. application No. 
327,522, and thereby makes the latter available to the 
Patent Office as a reference? 

The Court: What do you have to say about that? 

Mr. Armore: Well, Your Honor, in my opening remarks 
I will bring out the fact that the Court may and should 
consider the patent as well as the application for the 
reasons that I will indicate during my opening statement. 

The Court: I don’t see the heading. I see ‘‘Preparation 
of Flexible Cellular Materials.’’ I don’t see whether it is 
a patent or a treatise or what it is. 

Mr. Armore: I have given Your Honor a copy of the 
present application which is in suit. 

The Court: That is this (indicating) without the heading? 

Mr. Armore: Yes, Your Honor. It has a serial 
33 number, I believe. 
The Court: It may have but that is no informa- 
tion to the Court. That is 514106. 
Mr. Armore: That is correct, Your Honor. 
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The Court: That is the application of the plaintiff here. 

Mr. Armore: That is the application before the Court, 
of course. 

You haven’t any objection to your own application? 

Mr. Browne: No, Your Honor. As a matter of fact, we 
have the complete file wrapper and contents of the applica- 
tion in suit, so if the Court wishes we could mark that in 
evidence right now. 

The Court: Usually that is done. That is the certified 
copy from the Patent Office. 

Mr. Browne: That is right. 

The Court: That is Plaintiff’s Exhibit 1. 

Mr. Browne: I will put in a certified copy of the Hoppe 
et al. abandoned application or Weinbrenner et al. aban- 
doned application as filed, and I should point out that 
because of the mechanics of reproduction in the Patent 
Office the Patent Office had to show on its reproduction 
certain cancellations and interlineations and deletions made 

by amendment after filing, so it will be understood 
34 that this reference is applicable only as to the origi- 
nal typed matter and drawings. 

The Court: Is there anything in there that would show 
that to the Court? 

Mr. Browne: I think the Court can take judicial notice 
of the fact that the Patent Office marks on the margin where 
matter was inserted by amendment, whereas if inserted 
by the applicant it would have to be initialed by the appli- 
cant. 

The Patent Office will not accept, according to its rules, 
any application which has delineations or interlineations or 
deletions unless initialed by the applicant, so this couldn’t 
have been an interlineation after filing, it must have been 
after by amendment by the letters inserted, C-1, C-2, and so 
forth. 

Mr. Armore: May I ask counsel, is that a certified 
copy of the application in suit? 

Mr. Browne: No, not in suit. This is a certified copy 
of the Hoppe, Weinbrenner, Muhlhausen and Breer applica- 
tion, Serial No.— 


20 


The Court: That is the abandoned application. 
Mr. Browne: That is the abandoned application. 
Mr. Armore: No objection. 
35 Mr. Browne: First let me mark as Plantiff’s Ex- 
hibit 1 the application in suit, which is Thomas H. 

Rogers, Jr., Newell R. Bender and Theodore B. Burk- 
holder, application, Serial No. 514106, filed June 8, 1955 and 
the certification as to the contents being the file wrapper 
is January 29, 1963. 

The Court: It may be received in evidence and so 
marked. 

The Deputy Clerk: Plaintiffs’ Exhibit No. 1. 


(Plaintiffs? Exhibit No. 1 marked for identification and 
received in evidence.) 


Mr. Browne: Plaintiff’s Exhibit 2 is a certified copy of 
the Peter Hoppe, Erwin Weinbrenner, Cornelius Muhl- 
hausen and Karl Breer application, Serial No. 327,522, filed 


December 23, 1952, now abandoned, and particularly refer- 
ence is made to the fact that the deletions and inter- 
lineations are not part of the application as filed but 
were subsequently inserted. 

The Court: Mark it in evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit No. 2. 


(Plaintiffs’ Exhibit No. 2 marked for identification was 
received in evidence.) 


The Court: Now you may proceed, Mr. Armore. 


42 Now, these claims have been rejected by the Patent 
Office tribunal on the ground that they were un- 
patentable. 

May I stop myself at that point, Your Honor, and refer 
to the Hoppe et al. patent which is Part A in the Defend- 
ant’s Exhibit 1, the reference patent: 

Your Honor will notice that the title at the top of the 
drawing there is P. Hoppe et al. 
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Now, the plaintiffs’ counsel, for reasons of his own, in 
view of the fact that there are four applicants, prefers to 
use the name of one of the other applicants rather than 
Hoppe et al. 

The Court: The reason for it is quite obvious. He 
mentioned that. 

Mr. Armore: Your Honor, I suggest— 

The Court: There is no question but what there were 
four co-inventors. 

There are four co-inventors, that is correct, but aside 
from indicating my opinion and I will point that out in 
my argument before the Court in my brief the reason it 
is invalid, and counsel can refer to this patent any way he 

wants to, but may I simply suggest that it would 
43 facilitate considerably the consideration by the 

Court of the patent in view of the fact that the 
patent is designated Hoppe et al. It is constantly referred 
to in the record as Hoppe et al. 

Also, since he prefers to refer to the patent as Muhl- 
hausen et al., he is also relying on another patent issued to 
Muhlhausen and another applicant. So there will be com- 
plete confusion during the course of this trial if he does 
that. 

The Court: Of course, the Court will have to rely upon 
counsel to keep the record clear and to keep the Court’s 
mind going in the right direction. 

Mr. Armore: For my part I will retain the designation 
which has been constantly adhered to. 

The Court: The designation on the top of the patent. 

Mr. Armore: Yes, Your Honor, Hoppe et al. patent 
and Hoppe et al. reference application. 

Now, the claims in suit before the Court have been 
rejected as unpatentable with respect to the patent to 
Hoppe et al., 2,764,565, in so far as that patent bears all 
that appears in the disclosure of the abandoned parent 
application, Serial No. 327,522, which is referred to in 
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the first paragraph in column 1 of the Hoppe et al. 
44 patent, and is further referred to at the end of the 
specification in the last paragraph of the specification 
in the middle of column 10 of the patent Serial No. 327,522. 

Now, during the prosecution of the case the plaintiffs 
have never contended that it was improper to rely upon the 
disclosure in the abandoned application and, of course, 
reliance on the disclosure in the abandoned parent applica- 
tion is completely justifiable in view of the prior decisions 
by the courts. The principle is well established— 

The Court: I don’t think Mr. Browne questioned that. 

Mr. Armore: Yes, Your Honor. 

The Court: Except to say that it was only permissible 
when it contains the same disclosure that the continuation 
in part claims. 

Is that correct? 

Mr. Browne: Only to the extent that the material in the 
parent application is carried forth in the continuation in 
part. 

Now, I believe Mr. Armore may have sensed from some- 
thing I said in the trial brief that I might want to raise 
anew the issue as a point of law as to whether the Patent 

Office can in fact rely upon such an abandoned ap- 
45 plication. 
The Court: It depends upon the circumstances, 
just as you have outlined, doesn’t it? 

Mr. Browne: That’s right, and I would have to estab- 
lish that as a change in the law. The law, as it exists, is 
as Mr. Armore states it. 

Mr. Armore: In view of the fact it is conceded it is the 
law that the Patent Office can rely upon it, I will pursue 
that no further. It is true that reliance is placed upon 
the Hoppe et al. patent to the extent that any disclosure 
therein is found in the disclosure in the abandoned parent 
application. 

However, I will also point out, as will be developed during 
the course of the trial, that there are certain inferences in 
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the Hoppe et al. patent which would derive from the dis- 
closure in that patent which would correspond fully to the 
disclosure in the abandoned parent application, and to 
that extent reference will also be made to the patent. 
However, for the present purpose, considering the dis- 
closure principally relied upon in Hoppe et al, I refer 
Your Honor now to the Hoppe et al. abandoned parent 
application, Serial No. 327,522, which is at Tab E of 
Defendant’s Exhibit No. 1. Now, this disclosure is 
46 also directed to—Your Honor will find that in the 
ringed exhibits. It is Exhibit 1H, Defendant’s 
Exhibit 1-A. 


* * a * * * * * * * 


56 Mr. Armore: The principal portion of this refer- 

ence application with respect to the process that is 
particularly pertinent in connection with the claims in 
suit, therefore, will be found in the bottom paragraph 
on page 5 of the reference application, and this paragraph 
indicates, for the reasons that I have already indicated, 
that all components are introduced into the mixing chamber 
through a common mixing nozzle under pressure. 

T refer Your Honor now to page 6 in order to indicate 
that type of pressure under which these materials are in- 
troduced into this mixing chamber, and I refere Your 
Honor to line 17 on page 6. This paragraph reads as 
follows: 


“The reaction components and activator are pre- 
ferably injected into the mixing chamber at a pres- 
sure up to 1000 atmospheres, the homogeneity and 

57 strength of the end product of porous or homo- 
geneous structure being thus improved.” 


Now, with respect to the apparatus, the disclosure in the 
reference application with respect to the apparatus indi- 
eated, as I stated before, largely as illustrative of the 
apparatus which can be used to carry out the process. 
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Now, the apparatus is illustrated in the figures of the 
drawing. 

Just for the purposes of general orientation, I refer 
Your Honor to Figure 1 on the first page of the reference 
application: 

Figure 1 indicates the type of apparatus which may be 
used, wherein 1 and 7 are storage tanks or reservoirs 
through which the reactant materials or in which the re- 
actant materials are held and from which they are con- 
veyed through the corresponding lines and by means of 
pumps into 3. 

The device designated as ‘‘3”’ is indicated as an injection 
device. 

Now, there are several types of these injection devices 
disclosed in this application, this reference application: 

Figures 2 and 3 indicate at least two modifications of 

these injection devices represented by No. 3 in Fig- 
58 ure 2 on the second page of the drawings. 
Your Honor will notice that there are two conduits, 
one at the top designated ‘‘4’’ and the other would be— 

The Court: Did you say Figure 2 on page 2? 

Mr. Armore: I am referring now to Figure 2 on page 
2, the second page of the drawings. 

The Court: Is that the patent drawing? 

Mr. Armore: This is the reference application, Your 
Honor. 

The Court: All right, go ahead, I see it. 

Mr. Armore: With respect to Figure 1 of the reference 
application, the portion of the apparatus designated by 3 
is called an injection device. There are several modifica- 
tions of this injection device 3, and two of these modifica- 
tions are shown in Figures 2 and 3 on the second and third 
pages of the drawings. 

I refer now more specifically to Figure 2 on the second 
page of the drawing: 

Figure 2 shows two conduits, one designated ‘‘4’? and 
the other designated No. 5. These conduits lead to the 
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reaction liquids into a conduit which then passes through 

the conduit shown in the central portion of the apparatus 
into a conical chamber. 

59 Tt will be seen that the conduit leads into the 
conical chamber by a plurality of outlets. Two of 

these are shown. 

Now, this conical chamber is a mixing chamber. The 
materials are led in through the conduits 4 and through 
the conduits 4 and 5. 

The reaction materials are let in under pressures, and 
as indicated in the reference application, these pressures 
may be up to 1,000 atmospheres. 

The materials coming into this mixing chamber desig- 
nated as 8 will come in under pressure and, therefore, this 
constitutes one of the reasons why the claims are con- 
sidered unpatentable. 

One of the other reasons is on the basis of the fact that 
in the operation of this apparatus these materials which 
come into the mixing chamber will come in under pressure 
and will tend to mix under pressure. 

Now, as I have indicated, this is one of the bases which 
constitutes the reason for the rejection of the appeal 
claims; the fact that there is the possibility or the existence 
of a pressure in the mixing chamber in which the materials 
come in—the mixing chamber being represented by the 
numeral ‘‘8.?’—and the materials coming in under pres- 

sure were then mixed under pressure before they 
60 left the mixing chamber. 

The other basis for the rejection is with respect 
to the specific disclosures with respect to the process as 
indicated in the last paragraph on page 5 of the reference 
application. 

Also, in addition to the specific reference in that para- 
graph with respect to introducing all the components 
through a common mixing nozzle under pressure, it would 
also be obvious to one skilled in the art that these materials 
may be introduced under pressure into a chamber which 
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would be so constructed as to permit mixing to take place 
under pressure. 


* * * * * * * * * * 


65 Mr. Browne: Call Frank M. Flanigan. 
Thereupon 


Frank M. Flanigan 


was called as a witness by and on behalf of the plaintiffs 
and, having been previously duly sworn, was examined and 
testified as follows: 


* * * ” * * * * ° * 


69 Mr. Browne: May it please the Court, I tender 
this witness as an expert in the field of hydraulic 
fluid flow. 
The Court: I think he is sufficiently qualified. 
You may proceed. 


By Mr. Browne: 


Q. Professor Flanigan, I show you Plaintiffs’ Exhibit No. 
1, and referring particularly to the pages which are noted 
at the bottom as pages 1 to 6, inclusive, which is the speci- 

fication, pages 7 and 8, inclusive, which are noted as 
70 the claims of Rogers et al. application Serial No. 
514,106. 

Have you read, and do you understand the invention de- 
scribed and claimed in that application? A. Yes, sir. 

Q. I show you Plaintiffs’ Exhibit 2, which is a certified 
copy of the Weinbrenner, Hoppe and Muhlhausen appli- 
cation, Serial No. 327,522, and ask you if you have read 
and! reviewed that application and the claims, disregard- 
ing interdelineations and deletions which are indicated 
therein? A. Yes, sir. 

Q. And you also examined the drawings and have studied 
those in light of the specifications? A. Yes, sir. 

The Court: That is the application that was finally 
abandoned? 
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Mr. Browne: That is the one that was finally abandoned 
and the only one which the plaintiffs contend the Patent 
Office may rely upon. 

The Court: And that, Mr. Armore, is the one under 
Tab F in your exhibit here? 

Mr. Armore: Yes, sir. 

The Court: All right. 
71 Mr. Browne: That one corresponds to the De- 
fendant’s Exhibit 1-E, Your Honor. 

The Court: Yes. 


By Mr. Browne: 


Q. With reference first to the specification, page 7— A. 
This exhibit? 

Q. This is Exhibit 2, at the middle of page 7, line 11. 

And with reference to the drawings which appear at 
pages Nos. 21 to 25, inclusive, have you ascertained from 
your study of that specification and drawing whether or 
not there is necessarily a pressure in the mixing chamber 
designated by the reference character ‘‘8’’ of Figure 2, 
page 22 of the application? A. I have ascertained. 

Q. And what did you ascertain from the study of the 
application with respect to that point? A. It is my belief 
that is not necessarily a pressure in this cavity marked 
““8”? on Figure 2 of the exhibit. 

Q. Now, under the conditions and structure as described 
and as you have viewed it in this application, without ref- 
erence to other information, do you conclude that there 

would normally be a back pressure or a pressure 
72 above atmospheric in the mixing chamber 8? A. My 

conclusion is that there would normally not be 
pressure in this chamber 8. 

Q. And upon what do you base that conclusion? A. I 
would have to go into my understanding as to just how 
this device works. 

Q. Would you explain, then, to the Court, using refer- 
ence to whatever figures or parts of the specification you 
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wish, as to your understanding of how the apparatus 
works? A. It is my understanding that we have here this 
mixing chamber 8, which is a secondary mixing chamber, 
and into this chamber comes a fluid through an orifice 
plate. 

There are not numbers which describe these passages. 
One of the openings in this orifice plate is directly to the 
right of the line that extends from the figure $ in Figure 2. 

From this, it is my understanding that a fluid is forced 
directly above where the line which extends to the figure 
8 ends. 

There is a circle which I interpret to be a hole that would 
admit air tangentially, and I am assuming that this device 
is round, the chamber 8 is circular. If it were turned 90 

degrees and that air is admitted through this 
73 aperture, which is designated by a small circle which 

I previously described, then this would cause a mix- 
ing in the chamber 8. 

In order to function as a mixing device it is necessary 
that this air come in with a considerable velocity. In 
other words, to achieve this velocity it must come from a 
high pressure area to a low pressure area. That is, you 
must have a pressure drop across this orifice admitting the 
air in order to have flow, a substantial velocity. 

Q. May I interrupt one second? 

Tf the pressure in Chamber 8 is equal to the pressure in 
the line from which the materials are being introduced into 
8, would there be any movement of those materials from 
the line into the chamber? A. No, there would not. 

Q. You may proceed. A. If you build up a pressure 
in the chamber 8 you will reduce the flow of air into the 
chamber 8 and thereby limit its ability to mix. 

Q. Would you explain that a little bit further? Why 
would you limit the ability of that stream of air coming 
in that little round hole, if it does, to mix the contents in 

the chamber 82 A. You build up the pressure in the 
74 chamber 8 say equal to the chamber in the air com- 

pressor and you would have no flow at all. Your 
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flow of air in there is dependent on a pressure differential. 
Therefore, it behooves you to have as low a pressure in the 
chamber 8 as possible. 

Carrying this to its conclusion, any air that comes into 
this hole must get out of the chamber or else the very thing 
that I just described will happen; you will build up a pres- 
sure in this void which is lettered 8, chamber 8. 

Q. Let me ask this: 

Is this opening just above and to the right of the figure 
8 of the reference, character 8, is that to your understand- 
ing open to the atmosphere? A. The opening which the air 
enters is not but there is an opening just above the ‘‘8,”’ 
and about halfway between the figure 8 and the hole that 
I have just described. 

Q. Would that be described accurately as being the apex 
of the conical chamber? A. The apex of the conical cham- 
ber would describe it, and if you draw a line from the 
small hole that admits the air to 8 it would cross right 
through this hole, and that is, in my opinion, open to atmos- 
phere. It would have to be. 

Q. And did I understand you to say that in order 
75 for agitation to take place by the introduction of 
air through this small orifice at the upper part of 
this chamber there would have to be an opening to the 
atmosphere for that air to escape in order to provide agi- 
tation? A. Otherwise you would have only momentary 
agitation. That is, you would have it until the pressure 
built up in 8 until it equalized it. On start up air would 
blow into 8 and it could agitate, but if it couldn’t get out 
the pressure would come on up until it would equal the 
line pressure feeding the air into this small hole in the 
top of the chamber 8 and you would get equalization. There 
would be no more agitation. There would be what we class 
as static. 

Q. Do you understand chamber 8 to be a closed chamber? 
A. No, sir. 

Q. Would you explain why you do not consider it to be 
a closed chamber? A. It is my opinion that the apex of 
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this conic, which is directly above the figure 8, and I am 
still referring to figure 2 in Plaintiffs’ Exhibit No. 2, would 
of necessity be open to the atmosphere because all of these 
fluids must get out at some point, and my examination 
of the drawing and my reading of the specifications leads 
me to the conelusion this is the only point they can get 
out. 
76 In examining the figure preceding Figure No. 1, 
there is a similar-looking device which is pointing 
down. It looks as though it is a nozzle. 

Figure 4 of the example would also lead me to believe 
that this nozzle must open to atmosphere. 

Q. Are there any other means disclosed in the Defend- 
ant’s Exhibit 1-B, Plaintiffs’ Exhibit 2, to show how you 
would obtain agitation in the mixing chamber of the ap- 
paratus disclosed in that application? A. You are not 
limiting your question to Figure 2% 

Q. Are there any other means for causing agitation of 
the fluid in a mixing chamber such as contemplated by that 
application? A. Yes, sir. Figure 5 shows agitation by 
means of a set of paddle wheels. 

Q. Is there any relationship between the paddle wheels 
shown in Figure 5 and the compressed air referred to in 
connection with the Figure 2 with respect to their functions 
to agitate? Do you find any reference in the specification 
which attributes that function or those means? A. Yes, 
there is a description back here which says the paddle 
wheels turn and stir. 

Q. Would you make reference by page number and 
77 approximate line? A. It will take me a moment to 
find it. 

Q. That is all right. A. If I am permitted to use the 
copy I worked with I could find it faster. 

Mr. Browne: Do you have any objection to his using 
the working copy? 

Mr. Armore: I will look at it and see. 

The Court: Is that a photostatic copy? 
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Mr. Browne: It is a Thermofax reproduction. 

The Court: Come up and see it, Mr. Armore. 

Mr. Browne: I will ask the witness if there are any 
notations that appear on there made by you or by some- 
one else? 

The Witness: There are some which were made by me 
and there are some which were made by others. 

Mr. Armore: No objection. 

The Court: We are one minute from the time for taking 
the noon recess. 


By Mr. Browne: 


Q. Did you find that location? 

Mr. Browne: If we may put that on the record as to 
where there is a reference to the introduction of com- 
pressed air being a means of agitation as is also the paddle 

wheels of Figure 5. 
78 The Court: I think that is all on the record. 
Mr. Browne: I don’t think he identified the line, 
Your Honor. 

The Witness: Page 5 starting on line 10. 

Do you wish that I read this? 

Mr. Browne: I wish you would so it would be conven- 
ient for the Court when the Court reads the transcript. 

The Witness: (Reading): 

¢¢_ .. must be followed in each case by an intense secon- 
dary mixing operation which may be effected, by screw 
means or by paddle-mixing machines, or by whirling the 
mixture in a chamber with the aid of a continuous, if de- 
sired pre-heated, air current which is preferably passed 
tangentially into the mixing chamber.”’ 

The Court: Very well. Court will stand in recess now 
until 1:45 p.m. 


(Whereupon, at 12:30 p.m., the Court recessed for the 
luncheon period and reconvened at 1:45 o’clock p.m.) 
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79 After Recess 


(The Court reconvened at 1:45 o’clock p.m., pursuant 
to luncheon recess.) 


The Court: The witness will resume the stand. 
He has already been sworn. 
Thereupon 


Frank M. Flanigan 


the witness at adjournment, resumed the stand, and was 
further examined and testified as follows: 


Direct Examination (Resumed.) 


Q. Just before the recess, Mr. Flanigan, 2 reference was 
made to a point in the specification of the Plaintiffs’ Ex- 
hibit 2 at which the equivalent of the compressed air and 
the mixing paddles was brought out as a means for agi- 
tating the material in the mixing chamber. Was that were 
we left off? A. Yes, I believe so. 

Q. Now, would you examine page 5 of Plaintiffs’ Exhibit 
2, corresponding to Defendant’s Exhibit 1-E, the copy of 
the Weinbrenner and Hoppe abandoned application refer- 
ence, the last paragraph, the phrase appears: 

“Tn this modification the two components of the reaction 
mixture, namely at least one di-isocyanate and at least 

one hydroxyl-group-containing polyester, are con- 
80 + veyed separately to a mixing chamber into which 

they are injected under pressure through separate 
nozzles or a common mixing nozzle, and the activator is 
either conveyed separately to the mixing chamber and in- 
jected into it under pressure through a separate nozzle 
or the common mixing nozzle or is conveyed to the mixing 
chamber in admixture with one of the said components.”’ 

Now, the paragraph at the top of page 6, continuing the 
quote: 

“The activator may advantageously be conveyed to the 
mixing chamber in admixture with the polyester compon- 
ent, the mixture being injected under pressure into the 
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mixing chamber either through a common mixing nozzle 
with the isocyanate component or through a separate 
nozzle.”’ 

From that passage of the Hoppe et al. application, can 
you state from what you have observed, and in the light 
of your previous testimony, whether there would or would 
not be inherently a pressure in that which Hoppe refers 
to as the mixing chamber? 

It would not inherently be a pressure in the mixing 
chamber. 

Q. And to what do you attribute your opinion that 

81 there would not be? A. You can have any pressure 

that you care to put in a line forcing fluid to flow 

through that line, and if it goes through an aperture or 

an orifice which most of these nozzles constitute, you get 
a pressure drop across the nozzle. 

That is, you can inject water from a hose into a barrel 
and the pressure in the hose can have 60 or 80 or 100 
pounds pressure and if you inject this into a barrel at 
atmospheric pressure and you do not increase the pres- 
sure in the barrel—this is assuming the water does not 
run out of the barrel—it will reach some level in the bar- 
rel and remain static and flow out due to the hydrostatic 
head you built up, but the pressure in the barrel will re- 
main at atmospheric. 

Q. What is the order and magnitude of the pressure in 
the ““eommon mixing nozzle”’ to which Hoppe et al makes 
reference in this application before you? A. The line pre- 
ceding it is in the order of 1,000 atmospheres. 

Q. How many pounds per square inch is that? A. 1,000 
times 14.7 which would be a high pressure. 

Q. And that drop is then from a pressure of that magni- 

tude to atmospheric pressure in the mixing chamber ; 
82 ‘is that your testimony? A. Not in the mixing cham- 

ber but in the nozzle. This depends on the opening 
in the nozzle. 

Q. I say the pressure dropped? A. The pressure 
dropped from the line where it comes into the mixing 
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chamber can be a thousand atmospheres, yes. This drop 
actually oceurs across the nozzle. It is due to a small 
opening in the nozzle that creates this pressure drop. 

Q. Now, have you seen in any patent in which Erwin 
Weinbrenner and Karl Breer, two of these inventors, ap- 
pear, which makes reference to whether or not there is a 
pressure in the mixing chamber of the apparatus contem- 
plated by Hoppe et al. patent 2,764,565, and the abandoned 
application upon which that is based? A. Yes, sir. 

Q. I show you a certified copy of the Erwin Weinbrenner 
and Karl Breer, U. S. Patent 3,056,661 granted October 2, 
1962. 

Mr. Browne: I will ask this to be marked for identifi- 
cation as Plaintiffs’ Exhibit 3. 

The Court: Mark it for identification. 

The Deputy Clerk: Plaintiffs’ Exhibit 3 for identifi- 
cation. 


83 (Plaintiffs’ Exhibit No. 3 was marked for identi- 
fication.) 


The Court: Have you a copy of that, Mr. Armore? 
Mr. Armore: Yes, Your Honor. 


By Mr. Browne: 


Q. I will ask you to state if that is the patent to which 
you make reference? A. Yes, sir, it is the patent to which 
I make reference. 

Q. And where in that patent is there a reference to 
whether or not there is a back pressure in the mixing 
chamber of the apparatuses disclosed in Hoppe et al. 
Patent 2,764,565? A. The reference to that is on line 41 
on the first page of the patent, column 1. 

Q. Column 1, line 42? A. Yes, sir. 

Q. Would you read into the record the portion upon 
which you rely? A. (Reading): 

“¢ Accordingly, specially designed chemical reaction ap- 
paratuses, such as is disclosed in United States Patent 
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Number 2,764,565, issued to Peter Hoppe et al., on Sep- 
tember 25, 1956.”’ 
84 Q. Go right ahead. A. (Reading): 

‘With which the parent application was copend- 
ing, have been provided in which the components are sep- 
arately introduced into an enclosed mixing chamber while 
stirring with the high speed stirrer mechanism and at least 
one of the components are introduced into the mixing 
chamber by injection.’’ 

Q. Now, would you continue the next passage too, be- 
cause that is in with part of the same paragraph? A. 
(Reading) : 

“The heretofore known apparatuses are so arranged 
that the inflow of the components is located above the dis- 
charge nozzle of the mixing chamber so that the mixed com- 
ponents may discharge freely in a downward direction due 
to the specific gravity of the mixtures.’’ 

Q. I believe there is a period there. A. (Reading) : 

“Such arrangement permits air to be drawn into leaks 
which may develop about the stirrer mechanism so that 
the resultant product may have voids and the like result- 
ing from entrapment of air in the mixture.”’ 

Q. From the passage which you have just read, do you 
conclude that there would or would not be pressure in 

either the mixing chamber 8 of Figure 2 of the 
85 Hoppe et al. application, Plaintiffs’ Exhibit 2, or the 

chamber shown in Figure 5 of the drawing of that 
application? 

Mr. Armore: I object to that, Your Honor. 

The Court: On what grounds? 

Mr. Armore: I object on the ground that these state- 
ments apparently are made by some of the joint inventors 
of the reference application but nevertheless are state- 
ments made in an effort to establish patentability in the 
particular patent which is being considered. 

The Court: I will overrule your objection without 
prejudice. 
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By Mr. Browne: 


Q. Professor Flanigan, would you look at Plaintiffs’ 
Exhibit 3 for identification and ascertain the full names 
of the inventors? A. Karl Breer and Erwin Weinbrenner. 

Q. Now, would you also look at the names of the inven- 
tors on Plaintiffs’ Exhibit 2 and ascertain whether you 
see the names of those two inventors also in Plaintiffs’ 
Exhibit 2? A. Yes, sir. 

Q. What are they? A. Erwin Weinbrenner and Karl 
Breer. 

Mr. Browne: At this time I offer in evidence as 
86 Plaintiffs’? Exhibit 3 the Karl Breer and Erwin 
Weinbrenner Patent 3,056,661. 

The Court: I assume your objection is renewed. 

Mr. Armore: Yes, Your Honor, on the basis of hearsay. 

The Court: The same ruling. It may be received in 
evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit No. 3. 


(Plaintiffs’ Exhibit No. 3 was received in evidence.) 


Mr. Browne: May I allow the witness to use a soft 
copy of Defendant’s Exhibit 1-A, which is the Hoppe et al. 
Patent 2,764,565, since the exhibit itself is in the binder 
which the Court has? 

Mr. Armore: No objection. 


By Mr. Browne: 


Q. I show you a copy of Defendant’s Exhibit 1-A and 
ask you to examine the drawings of that patent and com- 
pare the drawing figure by figure with the drawings of 
Plaintiffs’ Exhibit 2, the Hoppe et al. abandoned applica- 
tion, Serial No. 327,522, and state whether or not there are 
figures which were present in the abandoned application 
which are not present in the issued patent, Defendant’s 

Exhibit 1-A? 
87 To facilitate the examination, let’s take the aban- 
doned application figure 1. A. Figure 1 is present. 
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Q. What figure is that in the issued patent? A. Figure 1. 

Q. Now, Figure 2 of the abandoned application, what 
figure does that correspond to in the issued patent? A. 
Except for rearrangement of position, Figure 2 in the 
issued patent. 

Tt seems to correspond with Figure 2 in each. 

Q. Is it not true that Figure 2 of the issued patent omits 
the couplings and hexagon head members which are in the 
lower end of Figure 2 of the abandoned application? A. 
Yes, there is a 90 degree mixing portion here down at the 
bottom on the abandoned application that does not show 
in the Figure 2 of the issued patent. 

Q. Then there is something that was in the abandoned 
application that is not in the issued patent in so far as 
that figure is concerned? A. Some of the components are 
shown in the abandoned that are not shown in the issued. 

Q. Now, taking Figure 3 of the abandoned application 
and comparing that with the drawing of the issued patent, 

is there any difference between the figures shown in 
88 the abandoned application and any corresponding 

figure shown in the issued patent? A. Yes, Figure 
3 in the issued patent adds omissions of two fittings coming 
together at 90 degree angles, which are shown in Figure 
3 of the abandoned. 

Q. Is that the lower left portion? A. The lower left 
portion of Figure 3 in the abandoned application. 

In addition the design of the piston in the top of Figure 
3 in the abandoned patent does not correspond exactly 
with the design of the piston in the issued patent, Figure 3. 

There are some four piston rings on one piston where 
apparently there is only one piston ring on the other. 

The Court: I think you had better turn off that micro- 
phone. 


By Mr. Browne: 


Q. Now, with respect to both Figures 2 and 3 of the 
abandoned application—excuse me. 
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With respect to Figure 2 of the abandoned application, 
is that figure shown in the same position in the issued 
patent, or is it rotated throughout to some angular degree? 
A. It is rotated through 90 degrees. 

Q. So that the conical mixing chamber is in what 

89 relative position to the rest of the assembly in the 

issued patent drawings? A. In the issued patent 

drawing the conical nozzle is pointing downward. It is 
pointing at the bottom of the page. 

Q. Now, with respect to the flow of materials out of the 
mixing chamber 8 in response to gravity, would it make 
any difference which position that element is in, whether 
it is in the position shown in Figure 2 of the abandoned 
application or Figure 2 of the issued drawing? A. It would 
flow out in either position. It would be more convenient 
to get a little quicker flow and it would be a cleaner flow. 
That is, it wouldn’t gum up the nozzle as is shown in Figure 
2 of the issued patent. 

Q. In the light of the disclosure of the respective aban- 
doned application and the issued patent, and referring to 
Figure 3 of each, would you show the Court, if you can, 
what would constitute the common nozzle on the one hand 
and what would constitute the mixing chamber on the 
other hand? A. Do you refer to Figure 3? 

Q. Figure 3 of the abandoned application and the issued 
patent. A. I have Plaintiffs’ Exhibit No. 2, which is the 

abandoned patent application, in hand, and almost 
90: ina geometric center of the inverted portion of this 
drawing, I would say this was the common nozzle. 

Mr. Browne: The witness is pointing to the part inter- 
mediate the sort of U-shaped configuration facing to the 
right and the space in between those. 


By Mr. Browne: 


Q. Is that a correct characterization of the area you 
are pointing to? A. Yes. 

Q. That would be the common mixing nozzle? A. Yes, 
sir. 
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Q. Where, if any, would you find the mixing chamber 
to which Hoppe et al., referred in their respective— A. I 
find no clearly defined mixing chamber as I do in the other 
drawings, that is, with some apparatus such as in Figure 2. 
At 8 is a mixing chamber. There is a jet of air through 
the mix. 

Q. And how about— A. In Figure 5 there is a paddle 
wheel shaft which has lugs attached to it which rotates 
and does the mixing. I do not find any clearly-defined 
mixing chamber in this Figure 3. 

Q. Then in Figure 3 of both the parent applications, 

the abandoned application, and the issued patent, is 
91 there a mixing under pressures ranging from a half 

a pound per square inch to 60 pounds per square 
inch? A. No, sir. 

Q. What is the magnitude of the pressure, if any, in 
the common mixing nozzle as you have characterized it in 
Figure 32 A. Going back to the specifications, and on page 
6 of the specifications, which would be Plaintiffs’ Exhibit 
No. 2, I see reference in line 18 to a pressure up to a 
thousand atmospheres. 

Q. Then do you understand that there is a mixing that 
takes place in the area that you referred to in Figure 3 
which has been designated as the common mixing nozzle? 
A. Yes, sir. 

Q. And is that area in which the mixing takes place in 
communication with the atmosphere? A. Yes, sir. 

Q. And where would the drop in pressure from the 
order and magnitude of up to a thousand atmospheres take 
place in the diagram shown in Figure 3 of the respective 
application and issued patent? A. I am holding Plaintiffs’ 
Exhibit No. 2 and looking at Figure 3. It would be in the 
area just past what I identified previously as the mixing 

nozzle. The pressure drop would occur after the 
92 fluid leaves this nozzle. This nozzle offers a resis- 

tance and creates a pressure drop, and down stream 
from the nozzle, you would have atmospheric pressure or 
a lower pressure. 
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Q. And in that area would the material flow by force of 
gravity alone? <A. It could, yes. 

Q. Would it be likely to under normal circumstances? 
A. This would depend on the viscosity of the fluid, the size 
of the hole in the nozzle, and so forth, but it certainly 
could. 

Q. Aside from the size of the hole in the nozzle, is there 
anything that would interfere with it flowing freely by 
gravity into the atmosphere? A. No, sir. 

Q. Referring to page 5 of Plaintiffs’ Exhibit 2, I call 
your attention to the second full paragraph which reads: 

‘The injection of the activator into the mixture of 
isocyanates and polyesters must be followed in each case 
by an intense secondary mixing operation which may be 
effected, by screw means or by paddle-mixing machines, 
or by whirling the mixture in a chamber with the air of a 

continuous, if desired pre-heated, air current which 
93 is preferably passed tangentially into the mixing 
chamber.”’ 

Would you state whether or not in Figure 3 of the 
abandoned application or the issued patent there is any 
showing or indication of an intense secondary mixing oper- 
ation effected as indicated in the passage I have just read? 
A. No, sir, I can’t detect it. I can’t find it here. 

Q. I now refer you to the Examiner’s answer in Plain- 
tiffs’ Exhibit 1. 

Beginning at page 63 of Plaintiffs’ Exhibit 1 and carry- 
ing over to page 64, 65, 66 and 67, have you had occasion 
to read and consider the contents of the Examiner’s 
answer? <A. Yes, sir. 

Q. And have you considered it both in the light of the 
Hoppe et al. application, the abandoned application, Plain- 
tiffs’ Exhibit 2 and the application in suit, Plaintiffs’ 
Exhibit 12 A. Yes, sir. 

Q. Referring now to page 64, and more particularly to 
that portion beginning with the 7th line from the bottom 
which reads: 
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94 “The reaction components are injected into the 

mixing chamber at pressures up to 1000 atmospheres 
(page 6, lines 17-19) and mixing may be aided by passing 
a continuous stream of compressed air through the mixing 
chamber (page 8, lines 2-5). It appears obvious that in 
the normal operation of this process a pressure in excess 
of atmospheric pressure would inherently be present in the 
mixing chamber.”’ 

Do you consider that to be a correct statement in the 
light of your observation of the contents of the disclosure 
of the Hoppe et al. abandonment application? A. No, sir. 

Q. Would you explain how and why you reached that 
conclusion? A. I will need to refer to this figure that de- 
scribes this process. I refer to Figure 2 of the abandoned 
application and specifically I am looking at this chamber 8, 
the finid, again, that I previously described would flow in 
through the orifices which go up and down at an angle. 
Starting from almost the center of the Figure 2, there is 
a passageway that goes down, and there is a passageway 
that goes up. 

Q. Bifurcated, you might say? A. Yes, sir. 
95 And the fluid would come out of these passages 
and then up at the top of the chamber 8 there is a 
small circle which I have assumed is the entrance passage 
for the mixing air. 

Q. May I just stop you? 

Why did you assume that rather than being definite 
about it? A. I have searched the specifications and tried 
to get a clearcut description of it. I cannot find such clear- 
cut description and the drawing doesn’t make it absolutely 
clear, but if air comes in here tangentially it appears it 
must do it here. 

Q. All right, you may proceed on that assumption. A. 
The air would enter with a downstream pressure. There 
is a line feeding this little hole, which would of necessity 
have pressure into it and cause the air to flow into the 
chamber 8. 
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If they are attempting to achieve mixing, this air would 
leave at a relatively high velocity and impinge on the 
fluid flowing out of the slots which I previously described, 
and cause mixing. 

Both air and the mixture must leave this chamber 8. If 
they do not leave the chamber 8, why, then, you would have 

a build-up in pressure to the extent that something 
96 would cease to flow; that is, either the air would stop 

flowing or the chemical would stop flowing into the 
chamber 8. 

The main thing in this pressure differential is that both 
items must get out of here. 

Now, the only place they can leave is through this open- 
ing at the apex of the nozzle which is open to atmosphere. 
This flow out of the nozzle, as I read the specifications, 
would indicate that you would want a steady flow of your 
liquid material and it wouldn’t want to be intermittent and 
this would mean that the air would be entrained in the 
fluid that was coming through the nozzle and would build 
up in the chamber 8 and flow on out through the hole which 
is open to atmosphere in the chamber 8. 

Now, when I said ‘‘entrained,’’ I mean there would be 
little bubbles of air mechanically imbedded in the fluid 
entering 8. 

Q. Does the line pressure of the compressed air, which 
is assumed to be introduced as you described, and the line 
pressure of the materials entering the mixing chamber in 
and of themselves cause an increase in pressure in the 
mixing chamber where it is open to the atmosphere, as you 
have described? A. Not as I have described. Now, they 

could by choosing the holes of the right size. 
97 Q. Where is the first reference that you find to 
accomplishing that? 

Let me withdraw that question. 

Ini your review of the application in suit, did you find 
any disclosure of accomplishing the result of building up 
a pressure by changing the outlet orifice size? A. Yes, sir. 
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Q. What did you understand the purpose of the chang- 
ing of the size of the outlet orifice to be in the application 
in suit? A. To build up a pressure in the mixing chamber; 
that is, you restrict the opening and add resistance there 
and cause an increase in pressure in the mixing chamber. 

Q. From your knowledge of the hydraulics art, if you 
may carry yourself back to June of 1955, would it have 
been obvious to you at that time to deliberately create a 
back pressure in a chamber of a device operating in the 
manner described by Hoppe, et al., in the abandoned ap- 
plication, Plaintiffs’ Exhibit 2? A. I doubt that it would 
have been obvious to me. I don’t believe it would have, 
no, sir. 

Q. Now, continuing with reference to page 65, the bot- 

tom of page 64 and continuing on page 65 of Plain- 
98 tiffs’ Exhibit 1, I will read the following passage 
which I will ask you to follow: 

“Additionally, the reference discloses a modification 
wherein all components of the reaction mixture are in- 
jected into a chamber from a common mixing nozzle; see 
page 5, lines 15-26.” 

Do you understand from that passage that the mixing 
chamber and the common mixing nozzle are two separate 
elements? <A. Yes, I do. 

Q. And to what language do you attribute the fact they 
are separate elements? A. Well, it says either separate or 
common nozzles which convey to the mixing chamber. 

Q. From where? A. From the lines which are feeding 
the common nozzle. 

Q. Then, going on, I further quote: 

“¢Since the components will be mixed in the common 
nozzle and there is only one outlet for the admixture, it is 
manifest that there is some pressure build-up in the com- 
mon mixing nozzle.” 

Do you agree with that statement? A. I am afraid I lost 
you on the reference. 
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Q. I’m sorry; page 65, the third line from the top 
99 starting with the sentence: 

“¢Since the components will be mixed in the com- 
mon nozzle,’’ and reading down to the semicolon. 

Is it manifest that there is some pressure build-up in 
the common mixing nozzle? A. In the common mixing 
nozzle there will be a build-up but not in the mixing 
chamber. 

Q. I refer to the words “build-up” now. You testified 
there would be a pressure of the order of magnitude up 
to a thousand atmospheres in the common mixing nozzle 
but I asked you whether there would be a pressure 
“‘build-up.”’ A. No, sir. 

Q. Then I further asked, if you will follow the last sen- 
tence of that paragraph which reads: 

“This additional pressure must be present in the mix- 
ing nozzle, otherwise the stream of reactive materials 
would not flow out of the device.” 

Do you consider that to be a correct statement? A. No, 
sir. 

Q.' Will you explain how and why you reached the con- 
clusion it is not? A. Gravity would remove it from the 
mixing chamber. If you build up a hydrostatic head in 

the mixing chamber it would flow out the same as 
100 water will flow out of a bucket if you punch a hole 

in the bottom of it, with no difference in pressure on 
the surface of the water. 

Q. Then stated otherwise, the material can flow out of 
the device without additional pressure in the mixing nozzle 
above atmospheric, assuming, as is the case, that you testi- 
fied, that the nozzle opens to the atmosphere? A. Yes, sir. 

Q. Now, referring on page 65 to the middle paragraph 
which reads: 

“Appellants contend that the Hope et al. reference 
makes it abundantly clear that in all of the various em- 
bodiments shown, the mixing chamber is open to the atmos- 
phere.”’ 
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Do you agree with that statement that far? A. Yes, I 
agree that the mixing chamber is open to the atmosphere. 

Q. And it goes on to state. 

‘¢And there could be no pressure build-up under these 
conditions (page 5 of the brief). A. Yes, I agree. 

Q. Now, going on there is a further statement made in 
the Examiner’s answer on page 65: 

‘¢However, appellants have failed to point out 
101 where in the Hoppe et al. disclosure there is any 
statement to the effect that the mixing chamber is open 
to the atmosphere.’’ 

Will you state to the Court whether or not from your 
observation and study of the Hoppe et al. disclosure the 
mixing chamber is or is not open to the atmosphere? A. 
In my opinion the mixing chamber is open to the atmos- 
phere; otherwise the fluid couldn’t get out of it. 

Q. Would you point out to the Court by reference to a 
figure or words in the specification? A. I don’t think I 
ean find words in the specification, but there is this open- 
ing in the bottom of the nozzle. 

Mr. Browne: The witness is referring to the apex of the 
conical nozzle on Figure 2 of the Plaintiffs’ Exhibit 2. 

The Witness: Under the rules of the drawing it indi- 
cates to me this is a sectional view and there is an opening 
from the chamber 8. 

The Court: How would it get out if there is no open- 
ing? 

The Witness: It couldn’t. 

The Court: And the mixture was constantly coming in. 

The Witness: It couldn’t. 


102 By Mr. Browne: 


Q. Now, going on in that same paragraph, the Examiner 
states: 

‘On the contrary, it is apparent from a careful exami- 
nation of the specification and drawings that the Hoppe et 
al. apparatus employs an enclosed mixing chamber.”’ 
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Do you agree or disagree with that statement? A. No, 
it is open to the atmosphere, it is not completely enclosed. 

Q. Now, turning to the decision of the Board of Appeals 
in Plaintiffs’ Exhibit 1, that is, beginning at page 74 and 
going on through page 77, I refer you particularly to page 
75, to the last full paragraph which reads: 

‘The Examiner’s position is that normal operation of 
the injection device shown in detail in Figure 2 of applica- 
tion Serial No. 327,522 would result in a build-up of pres- 
sure in the mixing chamber 8 which must be greater than 
atmospheric for the mixture to flow from the outlet against 
the pressure of the atmosphere. To this extent, the Ex- 
aminer’s position is manifestly in accordance with known 
scientific principles.” 

I think his position is contrary. I think it will 
103 flow out of the nozzle by means of gravity. 

Q. Going on with the next sentence, again, still 
with page 75 and carrying over to page 76 of Plaintiffs’ 
Exhibit 1, the following statement appears, and this is the 
Board talking: 

J have got my notes in the wrong place. This is the 
Board talking: 

‘Tt is also considered obvious that the pressure within 
chamber 8 will be governed by factors including the rate 
of flow of materials through the chamber and the frictional 
resistance to fluid flow through the outlet as determined by, 
among other things the diameter of the outlet and the 
viscosity of the mixture.”’ 

Do you agree with that statement? A. Yes, I agree with 
that. 

Q: Going on to the next sentence, the Board states: 

«While we must agree with appellants that the pressure 
behind the nozzles feeding materials to the mixing chamber 
would have little direct relationship to the pressure within 
the chamber, we conclude that operation of the device in 
accordance with the disclosure of the reference would, 
under many conditions within the purview thereof, result 
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in pressures in the mixing chamber within the scope 
104 of claims 1 to 9, and we are accordingly of the opin- 

ion that the claims define nothing patentable over 
the cited reference.’ 

Is it true, to paraphrase the Board’s statement, that you 
could so operate the device as to create a pressure above 
atmospheric in the mixing chamber? A. Yes, sir, you 
could. 

Q. And does the application in suit recommend that that 
be done deliberately to accomplish the purposes of the in- 
vention? <A. Yes, sir. 

Q. Is there anything that suggests to you clearly in the 
Hoppe et al. abandoned application that that should be 
done? A. No, sir. 

Q. Would it have been obvious to you in 1955 had you 
had the Hoppe et al. disclosure before you to do so? A. 
no, sir. 

Q. Do you agree with this statement made by the Board 
of Appeals in its decision on request for reconsideration 
appearing in Plaintiffs’ Exhibit 1, beginning at page 88, 
and more particularly at the top of page 89, where the 
Board states: 

‘Relative to the Examiner’s second ground of 

105 rejection, the mode of operation of the device of the 

Hoppe et al. reference is considered to be correctly 

interpreted in the Examiner’s answer and in our decision 
of November 13, 1961.’’ 

Do you agree with that statement or do you disagree 
with it? A. I disagree with it. 

Q. In what respect? Tell us why and how you disagree 
with it? A. It doesn’t agree with my interpretation of the 
way this mixing chamber and nozzle would work, and in 
fact, would have to work. I think you would have to get 
a mixing and entrainment and flow-out and you would have 
to size your parts to achieve this. 

In other words, you are going to get flow in spurts, an 
irregular flow. 
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Q. Do you disagree with the statement of the Board 
that the Examiner’s answer correctly interprets the mode 
of operation of the Hoppe et al. device in his, the Ex- 
aminer’s answer? A. I disagree. I don’t believe it does. 

Mr. Browne: May I have just one moment, if Your 
Honor please? 

The Court: Yes. 
106 Mr. Browne: I have no further questions on 
direct examination. 

The Court: Cross examine, Mr. Armore. 


Cross Examination 
By Mr. Armore: 


Q. Professor Flanigan, you are familiar, as you indi- 
eated in your direct examination, with the Hoppe et al. 
patent 2,764,565. A. Yes. sir. 

Q. And do you have a copy of that patent in front of 
you? A. Yes, sir. 

Q. I refer you to a portion of that patent at column 6, 
lines 35 to 45. 

Mr. Browne: May it please the Court, I would like to 
object to an interrogation as to anything in the specifica- 
tions of the Hoppe et al. patent to which counsel is now 
making reference unless that same passage or material 
is also present in the abandoned application which is the 
sole reference available to the Patent Office. 

The Court: Overruled, subject to a motion to strike if it 
develops the way you contend. 


By Mr. Armore: 


Q. I refer now to lines 35 to 45 and I will read 
107 those lines to you: 

“Tn its broadest aspect, the invention contem- 
plates the use of injection pressures which are higher and 
preferably substantially higher than the back pressure 
within the reaction or mixing device. Normally, the back 
pressure within the device is of the order of from 45 p. s. i. 
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to 75 p.s.i., depending upon the viscosity of the material 
and the size of the discharge outlet. In the case of low 
viscosity materials, the back pressure may drop to as low 
as 17 p.s.i., but with more highly viscous materials, it 
may increase to much higher values than are normally en- 
countered.”’ 

From your reading of the patent, would you agree that 
this statement is applicable to substantially all of the mix- 
ing devices shown in the patent? A. It could apply. 

T must qualify my answer by stating that viscosity alone 
is not the controlling factor. By adjusting the orifice you 
can change back pressure as well. 

Q. But this statement that I have just read which indi- 
eates the existence of a back pressure within the reaction 
and mixing device, do you agree that this is generally ap- 

plicable to all of the apparatuses that are shown in 
108 this patent? A. I agree that it could. 

Q. Is there anything in this patent that indicates 
that it is not applicable to any of the apparatuses shown 
in the patent? A. Not to my, knowledge, I don’t believe. 

Q. Therefore it would also be applicable to figures 2 and 
3 in the patent? A. In this particular patent? 

Q. In this particular patent. A. Jt could apply, yes, sir. 

Q. Now, figures 2 and 3— 

Do you have a copy of the Hoppe et al. reference? 

The Court: Do you mean the abandoned one? 

Mr. Armore: The abandoned reference application. 

The Court: All right. 


By Mr. Armore: 


Q. Now, would you agree that substantially figures 2 and 
3 of the abandoned application correspond to figures 2 and 
3 of the Hoppe et al. patent? A. With the differences we 
went over. 
Q. With the differences that you pointed out? A. Yes. 
Q. But those differences principally refer, as for 
109 example, with respect to figure 3, to additional fit- 
tings on the mixing device? A. Yes, sir. 
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Q. They do not affect the actual structure of the mixing 
device per se, for example, in figure 2; is that correct? 

Mr. Browne: May it please the Court, I object to the 
form'of the question. I think to the extent that this wit- 
ness is not an adverse party I don’t believe counsel should 
lead him. 

The Court: I don’t know about him not being an ad- 
verse party but this is cross examination. Your objection 
is overruled. 


By Mr. Armore: 


Q. As far as the central structure of the mixing devices 
are concerned, you would agree, then, that figures 2 in the 
patent and the reference application are substantially the 
same? A. Yes, sir. 

Q. Therefore, would it be reasonable to conclude that 
the statement with respect to back pressure which I have 
just read in column 6 of the patent would also be appli- 

cable, for example, to figure 2 of the reference ap- 
110 ~©plication? A. Yes. 
Again, with the qualification there could be back 
pressure developed in the chamber of figure 8. 

Q.:In the same way in the figure of the reference appli- 
cation as it can in Figure 2 of the patent? A. Yes, it 
could be. 

Q.' Does the Hoppe et al. patent disclose any specific 
dimensions with respect to any of the apparatus shown in 
the drawing? A. No, sir. 

Q. Does the Hoppe et al. reference application show any 
specific dimensions? A. No, sir. 

Q. Therefore, if one were to attempt to follow the teach- 
ings of either the application or the patent to construct the 
apparatus or apparatuses corresponding to those disclosed 
in the application and the patent, for example, the mixing 
device of Figure 2, one would have to select dimensions, 
proper dimensions; isn’t that correct? A. I would say it 
would be a cut and dried proposition. You would have to 
select dimensions. 
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Q. One would have to determine what dimensions to 

use; is that correct? A. You would have to start some 
place. 

111 Q. You would have to start some place? A. Yes, 
sir. 

Q. Let me be more specific with respect to the orifices. I 
direct your attention now to Figure 2 of the reference ap- 
plication: 

With respect to the inlet and discharge orifices in mixing 
chamber 8, one would have to in constructing apparatus 
pursuant to the teachings here have to select certain-sized 
orifices? A. Yes, sir, if you were going to build it you 
would have to select the sizes. 

Q. Are you aware of the fact—would you agree that the 
Hoppe et al. reference application indicates that the proc- 
esses disclosed therein result in generally uniform 
products? 

Mr. Browne: May it please the Court, again, I must 
insist on my right to object to questions of this form. 

The Court: You had better reform that question be- 
cause it is really testimony on your part. 

Go ahead, now, reform it. 


By Mr. Armore: 


Q. You are familiar with the disclosure in the Hoppe, 
et. al. reference application; is that correct? <A. Yes, 
sir. 
112 Q. Does the Hoppe et al. reference application 
indicate that the products which resulted from the 
processes and the apparatus disclosed therein result in 
uniform products? A. I would be led to believe that this 
process would. 
Q. I am sorry, I didn’t mean to interrupt you: 
Does the application specifically state— 
Now, do you have a copy of the application? A. Yes, sir. 
Q. I refer you now to page 2 of the reference applica- 
tion, the paragraph starting on page 5: 
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“‘In accordance with the invention we have found that 
the activator is particularly effective and that particularly 
good and uniform products are obtained’”’ 

I refer now, again, to page 6, the paragraph starting 
on line 17: 

‘The reaction components and activator are preferably 
injected into the mixing chamber at a pressure up to 1000 
atmospheres, the homogeneity and strength of the end 
product of porous or homogeneous structure being thus 
improved.”’ 

Do you agree, at least from what I have just read, that 
the reference application indicates that the processes and 

apparatus disclosed therein will give a generally 
113' uniform product? A. That is what it says. 

Q. Would it be correct to state that the uniform- 
ity indicated therein relates both to cell size and also to 
distribution of cells in the product? 

Mr. Browne: May it please the Court, this witness was 
called as an expert on hydraulic principles and I believe 
counsel is going beyond the scope of the direct, but if he 
cares to make him his own witness outside of the scope of 
the direct, it is agreeable with me. 

The Court: Do you want to do that? 

Mr. Armore: No, Your Honor, and I disagree with 
counsel— 

The Court: I will sustain the objection. 

Go ahead. 

Mr. Armore: May I make one comment, Your Honor? 

The Court: You may. 

Mr. Armore: This witness testified with respect to the 
disclosure in the Hoppe et al. patent. 

The Court: You are asking him his opinion with respect 
to something which is not connected with hydraulics. 

Mr. Armore: Well, the process is the result of hydraulic 
operation and in that sense I believe that since the witness 

has been qualified as a hydraulic expert he is also 
114 in a position to testify as to the product that re- 

sulted from the application of hydraulic principles 
and application. 
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The Court: Well, he may answer if he knows. 
The Witness: I haven’t the slightest idea, sir. 


By Mr. Armore: 


Q. I refer you now to Figure 2 of the Hoppe et al. refer- 
ence application: 

Do you agree from your knowledge of the disclosure in 
this application that the reaction liquids are introduced 
into the reaction chamber under considerable pressures? 

The Court: Do you mean the reaction or mixing 
chambers? 

Mr. Armore: Well, into Chamber 8. That would be the 
mixing chamber, Your Honor. 

The Witness: They have some pressure. It need not 
be considerable, but there must be enough to get them out 
to the end of the nozzle. 


By Mr. Armore: 


Q. Therefore there would be some pressure in that mix- 
ing chamber? <A. No, sir, not necessarily. 
Q. If these liquid components are introduced into the 
mixing chamber 8 at considerably high pressures 
415 and the mixing chamber 8 is completely filled with 
liquid, would there not be a back pressure developed 
in mixing chamber 8 because of the restricted orifice? A. 
I will answer your question ‘‘yes.”? I will modify my 
answer to the extent that this Yes answer applied only to 
the conditions that you set forth, that they are admitted 
under considerable pressure, that the head is full, and 
then there could be or would be a pressure. 
Mr. Browne: Would the reporter read the witness’ last 
answer? 


(The answer was read by the reporter.) 


The Witness: I will clarify that for the record. 
Under the conditions he states there would be a pressure 
build-up. 
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By Mr. Armore: 


Q. Would the pressure—would the back pressure tend 
to vary? 

The Court: How much back pressure? 

I see. Go ahead. 


By Mr. Armore: 


Q. Would this back pressure tend to vary with the size 

of the discharge orifice? A. Yes, sir. 
Q. Would the cell size or the uniformity of the cell 
116 size tend to vary with respect to variations in the 
discharge orifice? 

Mr. Browne: I will object to that question, again, on the 
same grounds. 

The Court: Sustained. 


By Mr. Armore: 


Q. As a hydraulic expert, would you agree that if one 
wanted to mix two streams of liquid materials under pres- 
sure in a mixing chamber, that it would be desirable to have 
some residence period for the materials in the mixing 
chamber? 

The Court: Some what? 

Mr. Armore: Some residence period for the materials 
in the mixing chamber. 

The Witness: Yes, sir, I think it would be desirable. 


By Mr. Armore: 


Q. Would that residence period be a function of the dis- 
charge orifice, the size of the discharge orifice? A. It 
could be the length of the chamber would have something 
to do with it too. 

Q. I refer you now to page 5 of the Hoppe et al. refer- 
ence application. Reference is made in the bottom para- 
graph on that page to passing all components, all liquid 

components which are intended to form the final 
117 product, through a common mixing nozzle under 
pressure: 
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Now, as these components are passed under pressure 
through this common mixing nozzle, isn’t it true that these 
components will also, or that this mixture of these com- 
ponents in the common mixing nozzle will be under some 
pressure? A. Yes, sir, down stream of the nozzle there 
is pressure. 

Q. There is some pressure? A. If the mixture occurs 
there it would be mixed under some pressure. 

Now, in the modification shown, for example, in Figure 
2 of the Hoppe et al. reference application, the exit orifice 
from the mixing chamber is a restricted orifice, is that cor- 
rect, with respect to the size of the chamber? A. Yes, sir. 

Q. It is a restricted orifice? A. Yes, sir. 

Q. You have testified that with respect to this particular 
modification that if the liquid components come in under 
pressure and then leave through this restricted exit orifice 
some back pressure will generally be developed? A. I 
don’t recall having said that, no, sir. 

Q. Would that not be true? Did you not indicate that 

that is true, where the exit orifice is sufficiently re- 
118 stricted in size? A. I said it could be a pressure 
build-up in here, I believe. 

Q. You said that a pressure could be built up? 

The Court: One minute. Let him finish his answer. 

The Witness: That would infer either an increase in 
flow or restricting of orifice in the end of the nozzle, or 
a change in viscosity. 

You see there are innumerable things that can cause 
this back pressure. 


By Mr. Armore: 


Q. One of these things being a sufficiently restricted exit 
orifice; is that correct? A. That alone might not cause 
it, though. If you have a fluid not very viscous even with 
a small nozzle in there you still might not get a back 
pressure. 

Q. But if there is a difference between the size of the 
exit orifice and the inlet orifice in a conical chamber of 
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this type and the chamber is completely filled up, would 
you agree that a back pressure would develop? A. No, sir, 
not necessarily, not inherently. It would not have to. It 
could. 


Q. Under what conditions would it not? A. You 

119 can take the material out at the same rate you are 

putting it in and have a steady flow process and 

if your viscosity is properly chosen you could come in there 

and move on out. It is replacing it as fast as it flows out. 

Q. Would it develop with the materials we are dealing 
with in this case? A. Would it? 

Q. Yes. A. I haven’t the slightest idea. 

Q. You have read the application? <A. Yes. 

Q: You know the materials being used? A. I am not 
familiar with the materials. 

Q: Would you know whether these liquid materials are 
not relatively viscous? A. It is my understanding from 
observation of the equipment that there are some that are 
and that at least one of them that dilutes the mixture a 
great deal and has a low viscosity. 

Q. Since some of the materials are viscous, would not 
the ‘combined mixture have some relative viscosity? A. 
Any fluid has some relative viscosity. 

Q. Would it have a fair degree of viscosity in 

120 view of the fact some of the components are viscous? 

A. Not necessarily. If you add enough dilutant to 

some you can reduce the viscosity. This depends on the 
proportions. 

Q. But if the proportions were proper in a process of 
this type you could have a considerable degree of viscosity ; 
is that correct? A. Since I am not familiar with the proper 
proportions, I am going to have to ask not to answer that 
question because I don’t know what the proper proportions 
are. 

The Court: In other words, molasses might go through 
like water? 

The Witness: That’s right. 
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By Mr. Armore: 


Q. Suppose you were to introduce a stream of water at 
high pressure into a closed chamber, what would happen 
to that closed chamber with pressure of 300 pounds per 
square inch? A. Well, you say ‘‘closed chamber.’’ Do 
you mean there is no opening in the chamber? 

Q. Yes. A. The chamber flow would ultimately cease 
into the chamber when the pressure had reached 300 if 

that is what you are feeding in there. 
121 Q. The pressure in the chamber would eventu- 
ally reach 300 pounds per square inch? A. Yes. 

Q. Suppose you made a pin hole, what would happen? 
A. The water would come out. 

Q. Would all of it come out? A. In time. 

Q. But if you made a pin hole at the bottom of that 
chamber you would get a speedy jet of water coming out 
through that hole, would you not? <A. Not necessarily. 
It could just seep out. 

Q. Would you lose much of that 300 pounds per square 
inch pressure that existed in the tank prior to it being 
apertured? A. In how long a time? 

Q. Over a period of a few minutes? A. I would say in 
five minutes you would lose very little of your pressure. 

Q. How about a period of a half-hour? A. It would be 
noticeable then, you would see a drop. 

Q. There would be a considerable drop? A. I didn’t 
say ‘‘considerable.”? There would be a drop. You may 

have as much as a 10-pound drop. 
122 Q. But you would still retain pressure? A. Yes. 
Q. With water? A. With water. 

Q. And if you made the aperture somewhat larger, or 
keeping the aperture a pin hole, if you continued over a 
period of several hours or at a point of equilibrium, would 
you still have pressure in the tank? A. Ultimately the 
pressure would equalize with atmospheric pressure. 

Q. I am talking about the pressure in the tank. A. The 
pressure in the tank would ultimately force the water all 
out. 
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Q. Would it not be true that the pressure in the tank— 
there would be some residual pressure in the tank under 
those conditions even over a period of time when equi- 
librium is reached? A. You have still got the water main 
hooked to it; is that right? 

Q. You have an apperture at the bottom of the tank. A. 
And the tank is still attached to the water main which has 
300 pounds? 

Q. That is correct. A. Under those conditions or cir- 
cumstances you would hardly notice any change in the 

pressure due to your pressure. 
123 Q. In that case the viscosity of the liquid would 
not be a factor in the retention of back pressure? 
A. Yes, it would. 

Q. Did you not just indicate that even at equilibrium you 
would still have pressure in the tank? 

The Court: What do you mean by ‘‘equilibrium’’? 

Mr. Armore: Equilibrium is when a relatively station- 
ary condition is reached. 

The Court: What do you mean by ‘‘stationary condi- 
tion’’?. The same pressure on the outside or inside? 

Mr. Armore: No, Your Honor. What I mean by ‘“equi- 
librium”’ is when the reduction in pressure has reached a 
constant point. 

The Court: What is the constant point? 

Mr. Armore: So that the specific definite pressure is 
retained in the tank and a specific amount of fluid will 
flow out through the opening without change, providing 
the initial pressure remains constant. 

Do you agree with that statement? 

The Court: I asked a question and you asked him an- 
other question. 

Mr. Armore: Do you agree with my definition of an 
equilibrium point under those conditions? 

The Court: I thought an equilibrium meant a 

balance. 
124 Mr. Armore: That is what I have in mind. 
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The Court: What is the balance between, what and 
what? 

Mr. Armore: The balance I have reference to, Your 
Honor— 

The Court: Something must be even, they must be equal. 

Mr. Armore: That’s right. 

The Court: The scales must be on the same plane, what 
is in this and what is in that. 

Mr. Armore: What I have reference to is when the 
aperture is made in the tank and the water is let into the 
tank at a high pressure the water which tends to escape 
from the tank and the pressure in the tank will tend to 
drop. 

The Court: Yes. 

Mr. Armore: But at a certain point the pressure drop 
will cease and that I would consider an equilibrium point. 

The Witness: I would agree with that. This drop of 
300 pounds of pressure and a pin hole I can’t imagine 
what kind of an instrument you would get to measure this 
pressure drop because the drop is going to be small, but 
some will exist. 


125 By Mr. Armore: 


Q. You will have a residual back pressure in the tank? 
A. Yes, and it would be practically line pressure. 

Q. As you increase the size of that pin hole opening will 
you continue to have a back pressure in the tank, if you 
increase it slightly? A. Yes, sir. 

Q. And so your back pressure, however, will diminish 
as you increase the size of the discharge orifice? A. Yes, 
sir. 

Q. Have you indicated in your testimony that you are 
familar with the contents of the reference application to 
Hoppe et al.? A. That is the withdrawn application? 

The Court: The abandoned application. He has been 
testifying about it all along. Of course he is familiar 
with it. 
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By Mr. Armore: 


Q. Now I refere you again to page 5 of this reference 
application. You have testified with respect to the con- 
veyance of all reactants, all liquid reactants, im a common 
mixing nozzle, to the mixing chamber. Now, as an expert 

in the hydraulics field, would the contents of this 
126 paragraph indicate to you that it would be possible 

to introduce these materials through the common 
mixing nozzle into a closed chamber, taking this paragraph 
alone, specifically? A. Take this paragraph and put these 
into a closed chamber where nothing could get out and 
closed? Do you mean no holes in it? 

Q. No opening except for the conduit from which liquid 
is being introduced. A. Yes. 

Q. You could derive that meaning from the paragraph? 
A. I may not be sure I understand what you are saying. 
You have got a nozzle with maybe two or three different 
materials being fed into it and you want to stick that 
nozzle into a hole and that hole is attached to another 
which is a completely closed chamber? 

Q. That is correct. A. Yes, you can do that. 

Q. Under those conditions, as the chamber fills up, would 
these liquid materials be under considerable pressure when 
the chamber is full? A. You have an air space compressed 
above the liquid which would be compressed and you would 
have a pressure which would be related to whatever pres- 
sure you had in your main line downstream with your 

nozzle. 
127 Q. When an equilibrium point is reached where 

the compressed air reaches its ultimate compression 
relative to the pressure of the incoming liquid, would you 
have a substantial pressure with respect to the liquid in 
the chamber? A. At that point you would have the same 
pressure you had down stream. Your nozzle’s flow would 
cease. 

Q. I refer you now to the patent to Breer et al., con- 
cerning which you have testified, U. S. Patent No. 3,056,661. 
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Do you have a copy of that patent in front of you? A. I 
believe I do, sir, yes. 

Mr. Browne: That is Plaintiffs’? Exhibit 3. 

The Witness: I seem not to have Plaintiffs’ Exhibit 3. 
I have got a copy of it in any event. 


By Mr. Armore: 


Q. I refer you to the portion— 

The Court: That is the Weinbrenner and Breer 3,056,661? 
Mr. Armore: 3,056,661. 

The Court: All right. 


By Mr. Armore: 


Q. This is Karl Breer and Erwin Weinbrenner. You 

have testified with respect to column 1 in that patent, lines 
40 to 57. 

128 Now, considering the portion found within lines 
40 to 47, would you agree that this portion of the 

patent indicates that in the practice of the Hoppe et al. 

patent the liquid materials are introduced into an enclosed 

mixing chamber? 

That is what it says there; is that correct? A. It says 
‘‘closed,’’ yes. 

Q. Under those conditions, if the liquid components are 
introduced under pressure into an enclosed mixing cham- 
ber, in view of your previous testimony, once the air is 
compressed the liquid mixture would be under pressure 
closely approaching the pressure of the incoming ma- 
terials; is that true? A. This is true and, again, defining 
the closed chamber as having no outlet, no way for it to 
get out. 

Q. I said enclosed chamber. This patent says enclosed 
chamber. A. I just want to keep the definition of en- 
closed chamber. Some people refer to it as having a small 
opening, but I judge yours is completely closed. 

Q. Yes. A. All right. 

Q. This patent refers to an enclosed chamber? A. Yes. 
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Q. That would be in general accordance with the 
129 use of the English language— 

The Court: Don’t discuss it. You both know 
what you are talking about. Go ahead now. 


By Mr. Armore: 


Q. On the other hand, would it be conceivable and would 
it be within the skill of the hydraulic engineer to provide 
such a chamber with a valve that can be opened and closed 
for exit purposes? A. Yes, sir. I don’t believe it would 
require an engineer to do that. 

Q. It would be an obvious thing? 

The Court: Buy it at Hechinger’s and do it yourself. 

Mr. Armore: Yes. 

The Court: Well, it is time for the usual afternoon 
recess. 

Court will now stand in recess until 3:30. 


(Whereupon, at 3:15 o’clock p.m. the Court recessed 
and reconvened at 3:30 o’clock p.m.) 


The Court: You may proceed with your cross exami- 
nation, Mr. Armore. 
Mr. Armore: Thank you, Your Honor. 


By Mr. Armore: 


Q. Professor Flanigan, since you have indicated 

130 you are not familiar with the terms which are used 

in forming of the product in the application in suit, 

how can you state so positively with respect to the state- 

ment by the Examiner at the bottom of page 2 of the Ex- 
aminer’s answer? 

“Tt appears obvious that in the normal operation of this 
process a pressure in excess of atmospheric pressure would 
inherently be present in the mixing chamber.”’ 

With respect to this statement, how can you say so 
positively that that statement is incorrect? A. Just by my 
general knowledge of hydraulic principles. These are 
liquid, they do have some viscosity. By sizing the com- 
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ponents which I would have complete control over inde- 
pendent of any knowledge of the materials, I believe that 
it would make his statement incorrect. 

The Court: Have you finished with your answer? 

The Witness: Yes, sir. 

The Court: All right. 


By Mr. Armore: 


Q. You have previously indicated that the degree of 
back pressure built up would be dependent upon the size of 
the orifices as well as the viscosities of the materi- 

131 als; is that correct? A. Yes, sir. 

Q. Since you have testified that you are not at all 
familiar with these materials, how can you say that the 
viscosity of these materials would not be sufficient? 

The Court: I should think that would be a matter of 
common sense. A thick liquid would need much more pres- 
sure to get out than a thin liquid. 

Mr. Armore: Yes, Your Honor. 

The Court: That is common sense. 

Mr. Armore: But the witness has stated that the state- 
ment by this Examiner is not correct. 

The Court: Explain your answer. 

I think I understand what he means. 

The Witness: I said that irrespective of the viscosity 
of the liquids, assuming they will flow—and they will— 
and I have not seen them so viscous that they will not flow 
—that you could make openings large enough to accommo- 
date the flow of these liquids. 


By Mr. Armore: 


Q. On the other hand, openings may be arrived at for 
other reasons that would not accommodate the flow to a 
point where back pressure will be built up; is that true? 
A. Yes. I have never said that back pressure could not 

be obtained in this thing. I just said it is not in- 
132 herent, that it doesn’t have to exist. That is all 
I said. 
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Mr. Armore: That is all. 
The Court: Have you any redirect? 
Mr. Browne: Yes, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. Mr. Flanigan, in the light of the knowledge you have 
of hydraulic flow of fluids and the construction of neces- 
sary receptacles, the tubing, and so forth, to take care of 
the flow of hydraulic fluids, if you were to design a system 
having a mixing chamber with an outlet orifice and a con- 
duit through which materials would be introduced into that 
chamber, how would you normally correlate the rate of 
flow of the materials into the chamber with respect to the 
rate of flow of the materials out of the chamber in terms 
of the diameter of the discharge orifice in relationship to 
the conduit introducing the materials into the chamber? 
A. I would try to equalize them so that I took out as much 
as I put in. 

Q. If you took out as much as you put in, would there in- 
herently be a back pressure in the chamber? A. No, 

sir. 
133 Q. Did you see any reference in Hoppe et al., the 
abandoned application, Plaintiffs’ Exhibit 2, to 
viscosity of any of the fluids employed in that disclosure? 

Do you want to look at it and see if there is any refer- 
ence to any viscosity no matter what the magnitude? A. 
I don’t recall having seen any reference to viscosity at 
all. There is a reference to specific gravity and somewhere 
I believe ‘‘atomic.”’ 

Q. You would have to be a chemist to know what the 
inherent specific gravity of the materials were, would you 
not? A. I am not sure even a chemist could tell you. He 
would have to know something about the temperature. 
You would have to know something more than just the 
name of the material, I think. 
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Q. Now, turning to another point, specifically with refer- 
ence to Figure 3 of the Hoppe et al. abandoned reference 
application, Plaintiffs’ Exhibit 2, did I understand you to 
say on your direct examination that the embodiment shown 
in that figure does not have a mixing chamber in the sense 
in which the term ‘‘mixing chamber”? is used in the Hoppe 
et al. specification? A. Yes, sir. 

Q. It does not have a mixing chamber? A. It 
134 does not have a mixing chamber. 

Q. Then to the extent that there is not any refer- 
ence in the Hoppe et al. specification to maintaining a pres- 
sure in the mixing chamber, would it be possible to main- 
tain a pressure above atmospheric in Figure 3 in anything 
which might be termed a mixing chamber? A. Would it 
be possible? 

Q. Yes. A. Yes. 

Q. And would you point out where and how it might 
be possible? A. By sizing in this orifice in such a manner 
that you permit a great deal of material to flow into this 
area which forms the right-hand corner of the bottom of 


the Figure 3. 

Mr. Browne: Let the record show the witness is point- 
ing to the outwardly flaring orifice to the right of the 
bottom corner of Figure 3. 

The Court: It may so show. 

The Witness: Then you build up pressure in there, yes. 


By Mr. Browne: 


Q. If you change the configuration or diameter of the 

orifice, is that correct? A. Yes you could change it to 
do this. 

135 Q. Now, regardless of the size of the inlet orifice 

and the outlet orifice, what is the effect on the pres- 

sure induced in a chamber into which the inlet leads and 

the outlet leads from, what is the relationship of the 

volume of the input to the volume of the output in such a 

chamber? A. Under steady state conditions they are equal. 
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Q. Then is the volume—correction, please. 

Is the pressure in the chamber dependent in total upon 
the size of the discharge orifice? A. Not in total, no. It 
would be the viscosity of the material would enter into it. 

Q. And when the word ‘‘restricted orifice’? is used, as 
was used by counsel for the defendant in his cross examina- 
tion, is not that a redundancy? Aren’t all orifices a re- 
striction of a passage or container? A. Yes, sir. 

Q. What did you understand him to mean by a ‘‘re- 
stricted orifice?”’ 

The Court: Small diameter? 

The Witness: I interpreted it to mean an orifice with 
a small diameter. 


By Mr. Browne: 


Q. And from your knowledge of the principles of 
hydraulic engineering and hydraulic design, and 

136 referring to Figure 2 of Plaintiffs’ Exhibit 2, the 
Hoppe et al. reference, can you tell whether the dis- 
charge orifice, which is at the apex of the conical nozzle, 


leading from the chamber §, is the diameter of that orifice 
sufficiently large to carry away the volume of material 
which would be introduced into chamber 8S per unit of time? 
A. This one that I am looking at is so fuzzy I would like to 
look at the original. 

The Court: Isn’t that drawing schematic rather than 
drawn to scale? 

Mr. Browne: That’s right. And as long as it is 
schematic, part of the plaintiffs’ contention is that it can- 
not be said it would inherently be a back pressure. 

If the witness may just answer that one question I think 
that will clear it once and for all, because it is good for 
what it shows without interpolation. 

The Witness: It appears that it is larger than the 
orifices leading into it, the passages leading into it, that 
the opening nozzle is larger. 
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By Mr. Browne: 


Q. Do I recall correctly also that you said that the 
diameter of the discharge orifice even if smaller than the 
inlet orifice might be sufficient to carry away the contents 

depending upon the rate at which the material is 
137 introduced into the chamber? A. That is correct, sir. 
Q. So long as the— A. And the viscosity. 

Q. So long as the rate at which the material is introduced 
into the chamber and the viscosity does not exceed the 
eapacity of the outlet orifice you will have pressure without 
above atmospheric in the chamber? A. That is correct. 

Q. And, again, referring to the difference between a 
common mixing nozzle, as that term is used in the Hoppe 
et al. patent, and the term ‘‘mixing chamber’’—I mean 
in the application, the abandoned application, as compared 
with the term ‘‘mixing chamber,’’ would the pressure in 
the common mixing nozzle as he uses that term be deter- 
minative of the presure, if any, in the mixing chamber? 
A. No, sir, it would not. 

Q. And then going back once more, and the last time, 
to the matter of restricted orifice, if the orifice is not 
restricted, would there be a back pressure built up in 
the chamber from which that orifice leads? A. I am not 
sure I follow your question. 

The Court: Did you say ‘‘not restricted?”’ 

Mr. Browne: If it is restricted. 
138 The Court: Repeat it then to him. 


By Mr. Browne: 


Q. If an orifice is restricted would that have a tendency 
to build up a back pressure? 

The Court: Probably if you tell him ‘‘restricted’’ com- 
pared with the intake— 

Mr. Browne: That is why I wondered, Your Honor. 
This matter of ‘‘restricted orifice’’ is a relative term and 
it has to be taken in context. 
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The Court: I would say it would have to have a more 
restricted diameter than the feed. 

Restricted as to what? 

Mr. Browne: Then I will rephrase my question. 


By Mr. Browne: 


Q: How much does an orifice have to be restricted to 
cause back pressure in the chamber from which the ma- 
terial is discharged through the orificet A. It has to be 
smaller than the line leading into it. That is, if you have 
a pipe coming in and the diameter of that pipe is the same 
diameter as the rest of the pipe then you get a complete 
pressure flow and drop right into the atmosphere. 

If you restrict that and reduce this diameter of the 

orifice plate to something less than the diameter 
139 of the pipe you added a restriction and built up a 
greater pressure. 

Q. That is assuming the chamber is full? A. No, I am 
assuming it is into the atmosphere. If you do this and 
discharge this into the chamber you are going to tend to 
reduce any pressure built up in a chamber by restricting 
the line feeding into your mixing chamber. You tend to 
reduce the possibility of built-up pressure. 

Q. And is it not true though that the rate of feed in 
terms of volume per unit of time into the chamber is 
equally as important as this size of the outlet orifice? 
A. Yes, sir. 

Mr. Browne: I have no further questions. 

The Court: Have you any recross? 

Mr. Armore: No recross. 

The Court: I am just wondering if you can finish by 
tomorrow night. 

Mind you, I don’t want to hurry anyone in these type 
of cases because they are mighty important. If you are 
able to finish I will work all day Friday on the assumption 
it was to be a two-day case. 

I have an engagement up in New York and won’t be 
back. So if I am satisfied tomorrow you won’t finish I 
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will quit at noon. Otherwise I will work through the 
140 day, all through, with you. 
J am telling you this so you can make your own 
arrangements. 

Mr. Browne: That will be fine, Your Honor. 

I can’t assure Your Honor that we will be finished by 
tomorrow night. 

The Court: I have a notion it hardly will be because 
I imagine all of your men are experts, are they not? 

Mr. Browne: Well, they are inventors and engineers. 

The Court: Exactly. 

Then your examination is going to be somewhat lengthy 
and certainly the cross examination will be more lengthy 
because the government must do the best it can to knock 
down your contentions by reason of its cross examination. 

Mr. Browne: That is their usual practice. 

The Court: That is the only thing they can do. The 
defense has to take everything from the records that are 
involved. 

Mr. Browne: Yes, Your Honor. 


a s * * * * * 
143 PROCEEDINGS 


(The following proceedings were held in the Court House 
Garage for the demonstration of a machine.) 


Mr. Armore: This represents (indicating) the machine 
having been purchased from Mobay Chemical Company, 
the assignee of the patent. 

I think it should be established that the demonstrators 
of this equipment have personal knowledge of the fact 
that this equipment was purchased from Mobay. 

Mr. Browne: I think it doesn’t matter. Mr. Barnes is 
a subsequent witness and he will be shown a photograph 
of this same equipment. 

The Court: Is there any question that may not be true? 

Mr. Browne: None in my mind, Your Honor. 

The Court: Do you question it? 
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Mr. Armore: I don’t question it except to the extent to 
indicate there should be some testimony or evidence to the 
effect that is Mobay equipment. 

Mr. Browne: Further, let me make it clear it doesn’t 
matter who this machine was manufactured by or where 
it came from. The purpose of this illustration is to demon- 

strate the operation of the invention. The invention 
144. was actually reduced to practice on a machine manu- 

factured and made by Goodyear itself. You could 
take any kind of apparatus you might wish for manufac- 
turing urethane foam, and this apparatus. 

Mr. Armore: I will make no objection to the demonstra- 
tion on the ground that it has been pointed out to me the 
witnesses are fully familiar with the internal structure of 
the machine. 

Mr. Browne: Mr. Rogers, would you proceed to explain 
the components of that apparatus and their respective 
functions and the process which will be demonstrated, after 
which you will, with the assistance of Mr. Burkholder and 
Mr. Bender, start the machine in operation, and as the 
operation proceeds, point out exactly what is happening, 
including calling attention to readings of pressure gauges, 
and so forth, and other observations that are pertinent. 

And at the conclusion of that we will carry forward. 

You may proceed with your explanation of the apparatus. 

Mr. Rogers: This is the di-isocyanate. This is the 
activator, and contained in here is the resin. 

The Court: The resin is in the receptacle? 

Mr. Rogers: That is a thick material and these are the 

three main materials, and these will be— 
145 The Court: What do you mean by ‘‘these’’? 

Mr. Rogers: The resin, the toluene di-isocyanate 
and the activator. And these will help lead into the mixing 
chamber. 

The Court: All right. 

Mr. Rogers: This is the pipe the resin goes in and if 
you follow this along— 
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The Court: A smaller pipe? 

Mr. Rogers: Yes. The activator will go in here and 
the isocyanate will come in on this pipe here, and the 
three will come in there. 

Now, these two materials have a high pressure force 
posch. Both of these meters will be in excess of 1,000 
pounds per square inch pressure and at this end— 

The Court: Indicating? 

Mr. Rogers: Indicating a line pressure, pressure in the 
line here. 

The Court: Of the activator and the TDI. 

Mr. Rogers: Both are very high pressure, both in 
excess of 1,000 pounds per square inch. 

And this is the injector this material will hit in. 

The Court: That injects the material into the 

chamber? 
146 Mr. Rogers: At high pressure along this line. 
So, when these things get together we will turn 
on the mixer and they will all be mixed in this chamber. 

Now, we made up this plastic head so that you could 
see the material being mixed. 

The Court: With paddles? 

Mr. Rogers: This rotating material will be going around 
and you will see the material being mixed. 

This is an exact duplicate of the metal one. 

The reason why we made the plastic one was so it could 
be seen and also there is a change in the color of thé 
stream that will take place and this one here— 

The Court: That is a plastic replica of the metal device 
that contains the mixing? 

Mr. Rogers: Yes, sir, that is the mixing chamber. 

The Court: Iam just saying these things for the record. 

Mr. Browne: I appreciate that, Your Honor. 

Mr. Rogers: The first thing we are going to do is turn 
on the agitator pump. 

The Court: You have two pumps; is that it? 

Mr. Rogers: Yes, and it is connected to the mixing 
chamber and this will be the apparatus from which we will 
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determine the pressure which will be contained 
147 within this mixing chamber. 

Mr. Browne: Mr. Rogers, would you please ex- 
plain how a manometer operates and how it registers 
pressure on the scale? 

The Court: What do those figures indicate? 

Mr. Rogers: This is inches from mercury. 

This is 1, 2, 3, 4, 5 and this will be one pound pressure, 
three pounds, four pounds, five pounds, six pounds. 

The Court: Where do you get the thousand? 

Mr. Rogers: The thousand pounds will be in the lines 
and read on these meters. 

Mr. Browne: By the one pound, two pounds, three 
pounds pressure of mercury. Would you explain what 
that means in terms of atmospheric pressure? 

Mr. Rogers: That will be over atmospheric. It will 
be one pound per square inch. When it hits the inch here 
that will be one pound square inch. 

Mr. Browne: That is on the left side of the manometer 
tube. 

Mr. Rogers: And at ‘‘2’’ it will be two pounds. 

Mr. Browne: Would you also point out that the mercury 
column in the manometer tube is equally balanced at zero, 
both legs of the tube containing mercury in a continuous 

column and the level is equal on both sides of 
148 the U-shaped tube. 

And is it true that as a positive pressure is built 
up in the mixing chamber the right leg, the mercury in the 
right leg of the manometer tube will go down, indicating 
a positive pressure against that column and forcing the 
mercury in the left leg upward to an equal amount? 

Mr. Armore: May I interject at this point? 

I would request that plaintiffs’ counsel refrain from 
asking leading questions, as he has done throughout the 
trial. 

Mr. Browne: I withdraw the question. 

The Court: What I want is an understanding of it. 
I don’t care if they are leading or not. 
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Mr. Rogers: Now, we could put a pressure gauge on 
here but the reason why we didn’t put a pressure gauge 
on there is it may be suspect. The manometer is used 
universally. The activator pump is first turned on. 

The reason why this is covered is this has a leak in it 
and the leak is purposely put there. 

The Court: To admit air? 

Mr. Rogers: It is to lubricate. The material has to be 
lubricated, and ordinarily this will have a plate on it and 
will be recirculating so you won’t waste it. 

The valve yet— 
149 Mr. Browne: Is that a stationary or intermit- 
tently operated valve? 

Mr. Rogers: This is intermittent. 

The Court: Are you going to turn on the pump? 

Mr. Browne: Speak real loudly, please. 

Mr. Rogers: You will notice that this is a line pressure 
and this is somewhere around 1,500 pounds. 

This needle goes back and forth on there and you will 
notice no pressure on the manometer. 

Start the activator. 

Now the activator from here is going through this 
high pressure line and it is being injected into the mixing 
head and there is about somewhere around 2,500—there is 
over 1,000. 

You see that needle. 

And this is the high pressure that is in this line here as 
the activator is being pumped into the mixing head. 

Now, observe that there is no pressure on the manometer. 
In other words, this high pressure that is injected into this 
mixing chamber has no effect on the pressure within the 
mixing head. 

Mr. Browne: Is the material flowing out of the chamber 
at this time? 

Mr. Rogers: Yes, sir. 
150 Mr. Browne: By what force is that material flow- 
ing out of the chamber? 
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Mr. Rogers: That is gravity. 

Turn on the agitator. 

This is the agitator in the mixing head now that has 
been turned on. This is rotating, and the activator is 
going in there at this high pressure. It is injected in at the 
high pressure. However, there is no pressure in the mix- 
ing chamber as registered by the manometer. 

Mr. Browne: Was there any change in the position of 
the manometer as the agitator was rotating in the presence 
of the agitator in the mixing chamber? 

Mr. Rogers: No, sir, there was not. This did not move. 

Would you like to see that over again? 

The Court: No. 

Mr. Browne: Would you explain what Mr. Bender is 
doing at the moment now and why? 

Mr. Rogers: He is arranging the metering of these 
materials here, the di-isocyanate and the activator. These 
are measured into the mixing chamber in certain quantities. 

There is a certain amount of this and a certain amount of 

this and a certain amount of this (indicating.) 
151 Mr. Browne: Through what lines are the activator 
and di-isocyanate introduced? 

Mr. Rogers: They are introduced in separate lines. The 
activator is going along this line into here (indicating) 
and the isocyanate goes along the high pressure line and 
is coming out here. 

Mr. Browne: They are introduced into the mixing 
chamber at about 90 degrees with respect to each other? 

Mr. Rogers: Yes, approximately. One comes in here 
and one in here. 

Mr. Browne: Upon resuming operation of the line which 
introduces the activator, what will the magnitude of pres- 
sure be, approximately? 

Mr. Rogers: Greater than a thousand pounds per square 
inch. Approximately 2,000 pounds over here and approx- 
imately 1,500 pounds on the activator and greater than 
1,500 pounds on the isocyanate. 
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Mr. Browne: Proceed. 

Mr. Rogers: These are the two high pressure lines that 
will enter into the mixing chamber. 

Now, the electrical switch connected with the resin pump 
is turned on and now this material is being heated. 

Mr. Browne: Pointing to the chamber which contains 

the resin. 
152 Mr. Rogers: That is correct. That goes along 
this line and you will see it come out and go into 
the mixing chamber. 

Now, the purpose of running the resin through is to get 
some resin along in here and you will find that this 
manometer will go up because this is a viscous material 
and the very nature of pushing this viscous material in 
here along this pipe, along this tube, causes this pressure 
to rise. 

You will observe that this pressure is now going up as 
this viscous material comes into the chamber. 

Now, this chamber, as you can see, is not completely 
filled. 

Coming down there it bubbles around there and gravity 
is causing it to come up. Now the pump is put on. 

Mr. Browne: Which pump? 

Mr. Rogers: The mixing pump. 

Mr. Browne: Do you mean the agitator? 

Mr. Rogers: The mixing chamber of the agitator. 

Mr. Browne: Does the turning on of the agitator have 
any effect upon the pressure in the chamber? 

Mr. Rogers: It pushes it up a little. 

Mr. Browne: Would you state in terms of fractions? 

Mr. Rogers: About a half or a quarter of a pound. 
153 And then you will notice it goes down. 
Mr. Browne: By ‘‘it”’”— 

Mr. Rogers: The pressure. 

The Court: The mercury. 

Mr. Rogers: The pressure as indicated by the mercury 
drops and nothing is flowing through. 
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Mr. Browne: What is the pressure in the mixing chamber 
as reflected on the manometer at the present time? 

Mr. Rogers: It is a little over three-quarters; between 
three-quarters and one pound. 

Mr: Browne: And is that pressure still continuing to 
drop? 

Mr. Rogers: Yes, sir, it is dropping slowly. 

Mr. Browne: To what do you attribute the fact that the 
pressure is dropping? 

Mr. Rogers: The pressure is dropping because this is 
warming up. 

The Court: Do you mean the chamber in which the mixer 
is rotated? 

Mr. Rogers: Yes. 

Mr. Browne: Instead of saying ‘‘this’”’ or ‘‘that’’ say 
what it is. 

Mr. Rogers: The chamber is getting warm due to the 

friction of mixing apparatus on this high viscosity 
154 ‘| material, and the viscosity is dropping, so con- 

sequently the pressure will drop as read on the 
manometer. 

Mr. Browne: Proceed. 

Mr. Rogers: Now, the activator and the isocyanate— 

We see here (indicating) the materials. You will notice 
the pressure there is 2,000 pounds and the pressure here 
is about 1,500 pounds. 

The Court: Indicating the larger and smaller. 

Mr. Rogers: These are both very high pressure. 

Now, you will notice that this pressure is under a half 
a pound. 

Mr. Browne: The pressure in the manometer tube. 

Mr. Rogers: On the manometer tube is under a half- 
pound, which means the pressure within the mixing 
chamber is less than a half-pound. It is a little over a 
quarter of a pound. 

Now, he is going to take a sample of this material. Now, 
this is what we consider the control. This would be 
equivalent to what the Weinbrenner-Hoppe article teaches. 
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Mr. Browne: What is the appearance of the stream as it 
is issuing from the discharge orifice? 

Mr. Rogers: The stream, as you can see, is cloudy. 

Now the pressure is being built up by restricting 
155 this nozzle. 
Mr. Browne: Mr. Bender is turning this knob on 
the pinch clamp on the bottom of the orifice. 

Mr. Rogers: And the pressure within the mixing chamber 
will now go up. It will be built up. 

This is the resin that goes through here. 

There is pressure also in this area here, and this is the 
No. 2 box and this is mixing under pressure. 

Now, you notice how the stream has cleared up, whereas 
it was milky before it is now almost water-clear. 

He is timing this to see that he has the same amount of 
material in both samples. He has a stop watch there, and 
the same time is given for each. 

Now these materials— 

Mr. Brown: What is the pressure with which he with- 
drew that sample in Box No. 2? 

Mr. Rogers: 8 pounds pressure. 

We have to cut this because this is expanding in here, 
and if you will come over and look at this— 

Mr. Armore: May I interrupt at this point? 

The Court: Yes. 

Mr. Armore: I would like to indicate that I object on 
the record to any evidence being introduced with 

respect to criticality of pressure under a half-pound 
156 per square inch on the ground that there was no 

disclosure as to criticality of that in the application, 
and there has been no representation as to criticality with 
respect to the lower pressure during the proceedings before 
the Patent Office. 

The Court: Overruled without prejudice to renewing it 
in your brief. 

Mr. Rogers: Here are the materials forming. 

The carbon dioxide has formed. 
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The Court: Indicating one box. 

Mr. Rogers: This has already come up. Box No. 1, which 
is the first one, has reached its maximum and is beginning 
to solidify on the surface. 

Mr.’ Browne: What was the pressure at which that 
sample was taken? 

Mr. Rogers: A little higher than a quarter of an inch, 
approximately a quarter of an inch of mercury. 

Mr. Browne: That in terms of pounds is how much? 

Mr. Rogers: 0.25 pounds. 

Now Box No. 2. 

Mr. Browne: At what pressure? 

Mr. Rogers: This was taken at 8 pounds measure. 

The Court: What is the difference in substance? 

Mr. Rogers: The substance, you will notice that 
157 has a— 
Mr. Browne: Please say ‘“‘Box No. 1,’’ or—‘‘2.”’ 

Mr. Rogers: Box No. 1 has a very fuzzy small pore 
structure. You can see where this is coarser. 

Box No. 2 has a coarse structure. 

Mr. Browne: Now, would you explain to the Court what 
is going to be done with these two boxes now to complete 
the formation of the product? 

Mr. Rogers: As soon as this one reaches its full rise 
then both boxes 1 and 2 will be put into the oven. 

This is an oven maintained at 250 degrees Farenheit. 

Mr. Browne: Let the record show the witness is pointing 
to a thermometer mounted on the oven. 

And what is the reading of that thermometer? 

Mr. Rogers: 250 degrees. 

Mr. Browne: Thank you. 

And it will remain in this 250 degrees oven for approx- 
imately 10 minutes and then it will be taken out and it 
will be rubber. 

Mr. Rogers: It will be completely cured at that stage 
and then we will cut— 

The Court: Both are the same texture in 1 and 2? 
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Mr. Rogers: No, sir. 
158 The Court: The only difference is it takes longer 
for No. 2 to rise than No. 1; is that it? 

Mr. Rogers: No, sir. No. 1 was the first one poured 
and so, therefore it had a time advantage on this one. 
These both rise. 

The Court: Well, I asked you, after you take them out 
of the oven are they both the same structure? 

Mr. Rogers: No, this one will be bigger. 

Mr. Browne: Box No. 2? 

Mr. Rogers: Box No. 2 will be bigger cells as compared 
with Box No. 1. 

Mr. Browne: What do you think you might find when 
you eut each of them down through the middle with 
respect to the presence or absence of fissures? 

Mr. Rogers: We may have a fissure in Box No. 1 and 
Box No. 2 may be free of fissures. 

Mr. Browne: Do you have any further questions, Your 
Honor. 

The Court: You had better have those marked for 
identification. 

Mr. Browne: I was going to offer in evidence Box 
No. 1 as Plaintiffs’ Exhibit 4 and Box No. 2— 

Mr. Armore: May I object? 

Mr. Browne: Let me make the proffer first. 
159 And Box No. 2 as Plaintiffs’ Exhibit 5. 

Mr. Armore: I object to the witness’ response to 
the last question on the ground of pure speculation. 

The Court: Overruled without prejudice. 

Mr. Browne: I would like to let Mr. Armore ask any 
questions he may have of the witnesses while we are still 
in the presence of the apparatus because these samples 
after being in the oven and cured will be brought up into 
the courtroom where they will then be cut open for the 
inspection of the Court, and they will be cut in the presence 
of the Court. 

Mr. Armore: I also reserve my right to ask further 
questions in the courtroom after we get back. 
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The Court: You have that right. 

Mr. Armore: Mr. Rogers, with respect to this apparatus 
that we have before us now, does that represent generally 
the apparatus disclosed in the Hoppe et al. patent? 

Mr. Rogers: Generally it does. 

Mr. Armore: Would you say that it represents that 
apparatus except for the tubular restriction you had at 
the bottom, the flexible tube which you restricted by means 
of a clamp screw? The apparatus is otherwise the 

same? 
160 Mr. Rogers: Yes. 

Mr. Armore: However, this apparatus does not 
show the use of a jet of compressed air passed tangentially 
into the mixing chamber? 

Mr. Rogers: No, sir. 

Mr. Armore: If you were to use larger tubings with 
respect to the various liquid components coming into the 
mixing chamber, including all of the components, including 
the very apparently highly viscous polyester material, and 
the flow rate into the mixing chamber were at a greater 
rate and greater capacity than the discharge rate and 
this mixing chamber were filled up, would a pressure 
register on the manometer and a continuous pressure? 

Mr. Rogers: I would say no. 

Mr. Armore: Why? 

Mr. Rogers: Because this is an injector. 

The Court: Indicate what it is. 

Mr. Rogers: The high pressure line, the activator line 
is an injector and it puts it in and atomizes a very small 
quantity, and even if we had this two inches and if this 
line was two inches in diameter and you had this injector 
on the end, the amount and quantity going into this line 
would be determined by this injector, this atomizer 

device. 
161 Mr. Armore: I don’t believe you understood my 
question: 


81 


I said if all components were passing in, including the 
highly viscous polyester component, the di-isocyanate and 
the activator, all components were passing in at high 
pressure and at a very high rate of inflow as compared to 
the rate of outflow, considering all components are being 
passed in, considering the mixing chamber being com- 
pletely filled up, would you not then have some pressure 
registered on the manometer? 

Mr. Rogers: You are talking about this machine? 

Mr. Armore: I am talking about this machine and all 
components coming in at the same time at a higher rate 
capacity inflow than outflow. 

Mr. Rogers: The capacity of material going into this 
mixing chamber is limited because of the jet and this is 
the Weinbrenner teaching that you atomize through this 
jet into this mixing chamber. 

The Court: Regardless of the diameter of the feeding? 

Mr. Rogers: Regardless of the diameter of the feeding. 

Mr. Armore: This activator is atomized into the rest 

of the reactor material? 
162 Mr. Rogers: That is correct. 

Mr. Armore: Suppose this were not atomized, 
suppose this were a constant stream coming in under 
pressure, would my previous question lead to the answer 
there would be a constant pressure? 

Mr. Rogers: I don’t know. 

Mr. Armore: Since this is a replica of the apparatus 
shown in the Hoppe et al. patent and you are one of the 
joint inventors in the application in suit, you are familiar 
with the Hoppe et al. patent? 

Mr. Rogers: Yes, sir. 

Mr. Armore: And also the reference application of 
which the patent application is a continuation in part. 

Does the Hoppe et al. indicate that the activator must 
necessarily come in? 

Mr. Rogers: I don’t recall. 


82 


Mr. Browne: I think the patent will speak for itself. 

The Court: It will. That is the best evidence. 

Mr. Armore: I believe that is all I have at the moment. 
I reserve the right to continue examination. 

The Court: You may. 

Mr. Browne: Shall we return to the courtroom then? 

The Court: All right. 
163 Mr. Browne: It will be observed that the samples 
of Boxes 1 and 2 are now being placed in the oven 
which will be at a temperature of 250 degrees, as testified, 
and they will remain how long? 

Mr. Rogers: 10 or 15 minutes. 

Mr. Browne: Mr. Bender states 15 minutes, confirmed 
by Mr. Rogers, and at the end of that time Mr. Bender 
will please bring those to the courtroom in the condition 
in which you remove them from the oven. 

In the meantime we will proceed with the testimony of 
Mr. Burkholder in the courtroom. 


(Following demonstraton and testimony in the court- 


house garage, the Court reconvened, at 10:45 o’clock a.m., 
in the courtroom.) 


Mr. Armore: Your Honor, I was in the midst of my 
cross examination, but Mr. Browne indicates he wants 
to complete a direct examination of Mr. Rogers and, there- 
fore, I will wait until that is completed. 

Mr. Browne: In the meantime, however, I would like 
to complete the direct of Mr. Burkholder, who was one of 
the co-inventors, and who participated in the demonstra- 
tion. 

The Court: All right. 

Mr. Brown: Mr. Burkholder, please take the stand. 

Thereupon 
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164 Theodore B. Burkholder 


was called as a witness by and on behalf of the plaintiffs 
and, having been previously duly sworn, was examined 
and testified as follows: 


Direct Examination 
By Mr. Browne: 


Q. Would you please state your name and residence 
address?) A. Theodore B. Burkholder, 1371 Peckham 
Street, Akron, Ohio. 

Q. By whom are you presently employed? A. Goodyear 
Tire and Rubber Company. 

Q. How long have you been employed by Goodyear? 
A. Thirteen years. 

Mr. Armore: May I ask the witness to raise his voice, 
please? 


By Mr. Browne: 


Q. How long? A. Approximately 13 years. 

Q. What is your present position? A. I am a section 
head in charge of a poly foam development, poly foam 
being urethane foam. 

Q. Are you one of the co-inventors in the application in 

suit, namely, the Rogers, Bender and Burkholder 
165 Application, Serial Number 514106? A. Yes, sir. 

Q. Did you assign your entire right and tenancy in the 
invention and any interests you had therein to the Good- 
year Tire and Rubber Company, the plaintiff in this 
action? A. Yes, I did. : 

Q. What has been the nature of your duties during the 
time you have been with Goodyear? A. Originally I 
started work in latex foam components and I gradually 
swung over into polyurethane foam in late 53 and early 
54 and I have been on polyurethane foam in one form and 
another since that date to the present. 
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Q. Did you participate in the demonstration which was 
made for the Court in the basement garage of this court- 
house just a few minutes ago? A. Yes, sir. 

Q. And what part did you play in that demonstration? 
‘A. I turned on the various injector pumps, the resin pump 
and activator. I also poured the samples into paper bags 
contained in boxes. And that was my part of the function. 

Q: Were those boxes numbered 1 and 2, respectively? 
A. Yes, sir. 

Q: Would you explain to the Court what you did? As 
I observed, you had a stop watch in your hand as you were 

filling the respective boxes. Would you state just 
166 what you were doing with respect to placing the 

boxes under the outlet orifice of the mixing chamber 
and in relation to the stop watch? A. I was trying to get 
the same amounts of material into each box by timing the 
exact pouring into each box at approximately 21 seconds. 
I might add right now that on the first pour the watch 
stopped and I had to judge the 20 seconds, but the second 
pour was 21 seconds. 

Q. From your previous experience and observation, was 
the ‘amount in the first box the amount you ordinarily 
would expect it to be? A. The height of rise was what I 
would ordinarily expect. 

Q. Have you run similar tests before? A. Yes, sir. 

Q. On this same appartus which was demonstrated this 
morning? <A. Yes, sir. 

Q. And have you also run similar tests on other 
apparatuses than the one demonstrated this morning? <A. 
Yes, sir. 

Q. And according to your previous experience have you 
found any difference in the level to which the foam would 

rise in such boxes depending on whether there was 
167 pressure in the mixing chamber or no pressure? 

A. Practically no difference if you timed the fill 
of the boxes the same. 
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Q. Then you stated that you have run tests on other 
apparatuses? A. Yes. 

Q. I hand you a photograph which I will ask the clerk to 
mark for identification as Plaintiffs’ Exhibit 6-A. 

The Deputy Clerk: Plaintiff’s Exhibit 6-A for 
identification. 


(Plaintiffs’ Exhibit No. 6-A was marked for identifica- 
tion.) 


The Court: Has Mr. Armore seen it? 

Mr. Browne: I am handing Mr. Armore a copy of the 
exhibit at this time. He has not seen it heretofore. In 
fact, I didn’t have a look at the photograph myself until 
the day before yesterday. 


By Mr. Browne: 


Q. Would you, Mr. Burkholder, please explain to the 
Court what that photograph is? A. This is a photograph 
of a mixer that was developed back in ’54 for making 


polyurethane foam. 
Q. By whom? <A. By Goodyear Tire and Rubber 
168 Company. I was part of the group that worked on 
this. The machine for the mixer is laying on a skid, 
and if you look at the photograph there is a mixing 
chamber right to the right of the valve. The end thing is 
a valve. 
The Court: On the lefthand side? 
The Witness: On the lefthand side is a valve. 


By Mr. Browne: 


Q. In the operating position would this machine be in 
the horizontal position or would it be otherwise? A. The 
machine was mounted vertically. 

Q. Let’s orient the photograph in the discussion so the 
long axis of the photograph will be vertical and then 
proceed with your explanation. A. In this position then 
there was a motor drive which drove the agitator. 
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Q. Excuse me. 

Mr. Browne: We have other photographs, Your Honor, 
which will show the rest of the details. 

The Witness: There is a bearing housing just to keep 
the agitator lined up and transmit the power. The mixing 
chamber itself is in this section here, approximately the 
center of the picture with the knobs protruding out of the 
mixing chamber. The one outlet to the left of the mixing 

chamber is where the polyisocyanate was intro- 
169 duced. The outlet to the rear, almost obscured, is 
the outlet where the polyester was introduced. 


By Mr. Browne: 


Q. Do you mean outlet or inlet? A. Inlet. Excuse me. 

The material was discharged down through this cone- 
shaped affair through a valve and then it was poured into 
a box or mold. 

Q. What was the purpose and function of the valve? 
A. That was to apply the back pressure and control back 
pressure within the mixing chamber. 

Q. Does that correspond in any way to any other 
feature which was on the machine which the Court ob- 
served this morning? A. Yes, the demonstraton this 
morning used a pinch clamp on a rubber hose. The valve 
on this mixer accomplishes the same end effect. 

Q. I show you another photograph which I will ask the 
Clerk to mark for identification as Plaintiffs’ Exhibit 6-B. 

The Deputy Clerk: Plaintiff’s Exhibit 6-B for identifica- 
tion. 


(Plaintiffs’ Exhibit 6-B was marked for identification.) 
170 By Mr. Browne: 


Q. And again orienting the photograph in the manner 
in’ which the machine would normally be operated, I 
would ask if you could identify that photograph? <A. 
Again, the orientation is such that the valve should be at 
the lower portion of the photograph. Here you can see 
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the motor drive. The whole mounting was supported on 
tracks above the conveyor belt and these wheels up above 
are the wheels that run across the tracks so we could move 
the mixer. 

Q. Would you explain to the Court just to remove any 
question of confusion here just what this wooden structure 
is and the metal straps? A. When this mixer was dis- 
continued from use it was stored in a store room. At 
the time we decided to make photographs it was packed 
in a crate and we had it moved out so we could take photo- 
graphs. 

Q. So the wooden structure and straps have no part 
to play in this thing? A. No. 

Q. You were pointing out to the Court the wheels at the 

top. <A. Right. 
171 Q. Would you continue? A. Next is the motor 
drive, again the bearing housing and the mixing 
chamber, and in this photograph you can see the inlet 
where the polyester is practilly facing towards you behind 
the mixing chamber. 

The Court: It is really an extension of the former 
exhibit, isn’t it? 

Mr. Browne: It is another view of the former exhibit. 

The Court: Showing the motor? 

Mr. Browne: That is correct, Your Honor. 

Now, in order that the various inlets and outlets might 
be clear, and in case Mr. Armore cares to cross-examine 
as to the features of this apparatus, we have prepared 
four views. 

So at this time I will ask the Clerk to mark for identifica- 
tion as Plaintiffs’? Exhibit 6-C and 6-D, respectively, two 
photographs. 

The Deputy Clerk: Plaintiffs’ Exhibits 6-C and 6-D for 
identification. 


(Plaintiffs’ Exhibits Nos. 6-C and 6-D were marked for 
identification.) 
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By Mr. Browne: 


Q. I will ask you if you can identify those photographs 

in relation to the Exhibits 6-A and 6-B? A. These 

172 are pictures of the same machine only different 
views. 

Q. Were you employed by Goodyear at the time this 
machine was put into use? A. Yes, sir. 

Q. And did you personally operate this machine? A. I 
did. 

Q: And when was it that you first operated this machine? 
A. This machine was not the machine shown in the photo- 
graph but this machine has been modified several times. 
By modifications, at first it was not mounted on the track. 
The wheels were added later. The second thing is we first 
did not have a valve in this machine. The valve was added 
later. The machine—the basic machine, the motor and the 
mixing head—was first operated on November 1, 1954. 

Q. Now that was without the valve being attached to the 
discharge opening of the mixing chamber? A. That is 
correct. 

Q. Did you attach any other means to the discharge 
opening of the mixing chamber before the valve was in- 
corporated in the structure? A. Yes, sir. 

Q. What type of means did you use, and would you 

explain what function it performed and how you 
173' used it? A. We attached a hose on the end of this 
mixing chamber where the valve now attaches in 
order to distribute the material in different shaped boxes 
and molds. The hose was approximately 4 to 6 feet long. 

Q. Then do I understand your testimony to be that the 
hose was attached for the purpose of constituting an 
extension of the delivery nozzle to make it easier to fill 
the forms or containers? 

Mr. Armore: I object to those leading questions. 

The Court: Well, he had already answered it and Mr. 
Browne merely repeated in the form of a question what 
he said. I don’t care for that particularly myself and 
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neither do I care to have a counsel say, you said certain 
things, so and so and so and so. The record has that. 
Of course he did. It makes the record look like a coroner’s 
inquest. 

Mr. Browne: I will withdraw the question. 

The Court: All right, the question is withdrawn. 

Mr. Armore: May I point out in many cases counsel 
does not always repeat but leads the witness. 

Mr. Browne: I have withdrawn the question. 

The Court: The question is withdrawn. 


By Mr. Browne: 


Q. After you had used this delivery hose of 4 to 

174 6 feet in length for a time, did you make any change 
in the delivery means attached to the discharge 
orifice of the mixing chamber? A. Yes, at one time we 
were pouring an experimental run and cut the hose off in 
length and observed a very marked difference in the pour- 


ing stream and the resulting foam we had. 

Q. Why did you cut the hose shorter? A. At this time 
I am not particularly sure why we did. I would only have 
to guess. 

The Court: Well, whatever was coming out of the mixing 
chamber was the same, anyhow? 

The Witness: We thought it was the same. 


By Mr. Browne: 


Q. What happened when you cut the hose to a shorter 
length? A. The stream appearance became very creamy 
and we still continued to pour and the resultant foam was 
a very fine structure and had many voids in it. 

Q. What do you mean by ‘‘voids’’? A. Splits. 

Q. That is, there would be a vacant space internally of 

the foam? A. That is right. 
175 Q. Then did you have to take any further steps 
in order to avoid the formation of that objectionable 
void? A. Normally we would try to compound around it. 
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Q. By “‘compound around it,’’ would you explain to the 
Court what you mean by that? A. We would change the 
amount of activator and catalyst and materials we were 
adding to the compound and try to prevent this from 
occurring, but on observing this we realized there was 
something different in the length of the hose we were 
pouring. 

Q. What steps did you take to try and restore the quality 
of the product? A. Initially we, after this experiment, 
put on various length hoses and various diameter hoses, 
and finally we put on a valve, a gate valve, and it 
accomplished the same as the valve in the photograph, but 
it was a different type valve at that time. 

Q. Did you take any readings to determine pressures 
in any place in that apparatus during this time? A. Yes, 
we attached the pressure gauge on the isocyanate line very 
near the mix head and observed a change in pressure as 
we would change the valve at the bottom of the mixer. 

Q. In what way did the pressure change, and in 
176 response to what modification? <A. As we would 
close the valve the pressure would indicate a higher 
pressure being developed within the mixing chamber. As 
we would close the valve the outlet stream would put out 
less’ material with the inlet material coming in at the 
same rate; and until we reached the desired pressure that 
we wanted we would then hold the valve at that position 
and then we would have equilibrium again and we would 
hold back pressure in the mixer. 

Q. About what was the magnitude of the back pressure 
you measured? That is back pressure above atmospheric, 
is it? A. That is correct. 

Q. What magnitude? A. We would run anywhere from 
barely reading a pressure reading on the gauge up to 
30 pounds or higher. 

Q. With respect to pressures below a half a pound per 
square inch, what did you observe as to the cell structure 
and any other characteristics of the resulting product? 
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Mr. Armore: I object to that question, Your Honor, 
on the ground there is nothing in the record that there 
have been any previous contentions— 

The Court: What? 

Mr. Armore: No previous contentions before the Patent 

Office tribunals that there is any criticality with 
177 respect to a half pound per square inch pressure. 

and, furthermore, the application doesn’t indicate 
such criticality, the application in suit. 

Mr. Browne: May I be heard on that, Your Honor? 

The Court: You may. 

Mr. Browne: I don’t know what it takes to point out 
the limits of an invention for which an inventor is seeking 
protection in the Patent Office other than the claims them- 
selves. 

The claims in this suit and the claims that were before 
the Patent Office, each and every one, call for a pressure 
of between a half pound per square inch up to 60 pounds 
per square inch with a preferred range, and the claims 
are so directed to 3 pounds to 15 pounds per square inch 
in the mixing head. 

It is brought out in the specification which was filed in 
the Patent Office that there must be at least a half a pound 
per square inch in this invention. I don’t know of any 
law which requires an inventor to do more than that. He 
does not have to explain what makes this invention work 
if he has defined operative limits. And I believe we have 
shown to the satisfaction of the Court this morning that 
from a half pound on up in the range of 8 pounds, 

for example, we do have a result which the Court 
178 will later observe is different and unexpected from 

the result obtained when the product is formed at 
pressures below a half pound per square inch. 

Now the reason for a trial de novo is to make clear the 
reason why a particular selection was made as to 
pressures. We believe we will have satisfied the Court, 
even though we were unable to satisfy the Board or the 
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Examiner, that we have a reasonable latitude of pressures 
here, and we do not have to say anything more than we 
have ‘said in our specification and claims. We are not 
claiming anything below a half pound regardless of what 
the Solicitor deems critical. 

There is no requirement in the statute that any so-called 
criticality be attached. There is no evidence in this record, 
so far, to the effect that there is any pressure in the 
mixing chamber under the conditions set forth in the 
reference. And, therefore, I submit that all of the 
Solicitor’s points about criticality are points which were 
not raised in the Patent Office before. And we are not 
raising it now. He is raising it and, therefore, I object 
to his raising it. The claims and specifications speak for 
themselves. 

Mr. Armore: Your Honor, may I comment in response 

to that? 
179 The Court: You may. 

Mr. Armore: May I point out to the Court that 
the nature of the invention disclosed in an application will 
not be found in the claims. The disclosure will be found 
in the specification of the application, possibly in combina- 
tion with the original claims and, therefore, one has to 
look'to the disclosure in the application to determine what 
alleged invention has been disclosed. 

The Court: I thought the patent was always measured 
by the limitations in the claims. 

Mr. Armore: The limits of the monopoly to which the 
applicant is entitled is measured by the claims, but on the 
other hand, the subject matter of the claims must be 
supported by the specification. If, on the other hand, it 
is shown that certain limitations are not critical, those 
limitations can have significance in determining patent- 
ability. Now during the whole course of the prosecution 
of this case before the Patent Office there has never been 
any contention by the applicants or the appellants, or the 
plaintiffs herein that there is any criticality with respect 
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to the half-pound per square inch pressure above atmos- 
pheric. And may I refer Your Honor to a recent decision 
by this Court which was decided on March 21, 1963, in 
DuPont versus Ladd, Civil Action Number 741-61, 
180 where this Court indicated and stated that certain 
documents available to counsel before they were 
presented for a period of years— 

The Court: I know, and I don’t see how it is applicable 
here. It is entirely different. This is something that 
depends upon the disclosure of the specifications and the 
limitations. That was a different matter entirely. 

Mr. Armore: Your Honor, the connection, I believe would 
be this— 

The Court: I know; I don’t need to be told that there 
is a parallel between the two. 

Mr. Armore: May I just say this, Your Honor? Your 
Honor, as indicated, while this is a trial de novo entirely 
new issues which could have been raised before or entirely 
new evidence which could have been presented before 
cannot be raised or presented during the civil action in 
this case. This is one basis for objecting; and the second 
basis is the disclosure itself. 

The Court: I will overrule the objection. 

Mr. Browne: At this time I will offer in evidence as 
Plaintiff’s 6-A, B, C and D the photographs which have 
been identified by the witness. 

The Court: They may be received. 

The Deputy Clerk: Plaintiffs’ Exhibits 6-A 
181 through D received in evidence. 


(Plaintiffs’ Exhibits 6-A, 6-B, 6-C and 6-D were received 
in evidence.) 


By Mr. Browne: 


Q. As you changed the pressure in the mixing head as 
you ran these previous experiments, what, if anything, did 
you notice with respect to the effect of those changes in 
pressure on the product resulting from those tests? A. 
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As the pressure was increased the cell size was larger, it 
was more uniform, and as we kept increasing pressure the 
cell size became correspondingly larger as opposed to a 
lower pressure. 

Q. From your own experience, both in the latex foam 
technology and in the urethane foam technology, up to 
that point by increasing the pressure in the mixing 
chamber what effect would you have expected the increased 
pressure to have upon the cell size? A. Well, if anything, 
I would have expected a smaller cell size. 

Q. Then was what you observed what you expected to 
see? A. No, sir. 

Q. And did you expect the change in pressure 
182 ‘in the mixing chamber to have any effect upon the 
presence or absence of fissures? A. No, sir. 

Q. And again from your past experience, what would 
you have expected to happen by increasing the pressure 
in the mixing chamber? A. Past experience has shown 
us that if we were getting fissures and we increased the 
back pressure usually we could get out the fissures by 
increasing the back pressure. 

Q. Who else worked with you in connection with the 
invention which is disclosed in the application in suit? 
A. Richard Bender worked with me. He was sent out 
from research to help us. 

The Court: You don’t have to say where he came from 
or anything about it. Just answer the question. 


By Mr. Browne: 


Q. And who else? A. Thomas Rogers. 

Q. Are they the same Bender and Rogers who joined 
with you in the execution of this application that is in 
suit before the Court? A. Yes, sir. 

Q. Are they the same Bender and Rogers who joined 

with you in the execution of this application that is 

183 in suit before the Court? A. Yes, sir. 
' Q. Are they the ones who worked with you on 
the demonstration for the Court this morning? A. Yes. 
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Q. Do you have any notebooks, memoranda or other 
writings to substantiate your testimony as to when you 
ran these tests? A. Yes, sir. 

Q. Would you produce them, please? A. Yes, sir. 

Q. Would you point out in those notebooks the pages at 
which you made entries pertaining to the tests which you 
testified to in late 54? A. In my notebook, development 
runs, foam, starting in September °54 and running 
through June of ’55. On page 94, date of December 8th, 
is the run where we cut off the length of hose. 

Q. Page 942 <A. Yes. 

Mr. Browne: I will offer in evidence page 94 of the 
notebook from which the witness has testified as Plaintiffs’ 
Exhibit 7-A. 

I am making the notebook available for inspection by 

the Solicitor. 
184 That will be 7-A (indicating to the Deputy Clerk). 
May it please the Court, I have asked Mr. Armore 
if he would stipulate, if we may, that we use photo-copies 
of notebook correspondence and other paper exhibits in 
lieu of the originals subject to Mr. Armore’s right to 
inspect the originals. 

The Court: He agreed to that, did he not? 

Mr. Browne: Do you agree to that? 

Mr. Armore: Yes, sir. 

Mr. Browne: Therefore, the photocopy which I have 
handed to the Clerk I would ask be marked as the exhibit, 
Your Honor. 

The Court: It may be marked. 

The Deputy Clerk: Plaintiff’s Exhibit 7-A. 


(Plaintiffs’ Exhibit 7-A was marked for identification 
and received in evidence.) 
By Mr. Browne: 


Q. Are there any other entries in your notebooks to 
substantiate the testimony which you have given on this 
point? A. Yes, in our record of production runs, my 
notebook 5 of November 26, ’54, through May 5, 1955, 
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there are some records of using valves and measuring 
back pressure. 

185 Q. What are the pages? A. We have pages 66, 
67, 101, 106, 108, 138, 142, 146 and 147. 

Q. Which of those pages contain the precise information 
as to change of back pressure and any observations as to 
the result obtained? Would you narrow it down? A. For 
example, page 67 shows a chart of p. s. i., which was our 
measurement of back pressure where we were running in 
box 1, 4 pounds to 2 pounds and we observed the appear- 
ance of the stream as clear but with noticeable haziness. 
When we reduced the pressure we finally arrived at a 
pound and a half back pressure to hold it at a slightly— 

Q. Was that 57 or 67? A. 67. 

Q. I don’t have a reproduction of that page at the 
moment but I will offer in evidence the page testified to 
by the witness and a photo-copy will be substituted later 
for the original. 

The Court: Very well. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 7-B 
page 67 of the notebook from which the witness testified. 

The Deputy Clerk: Plaintiffs’ Exhibit 7-B. 

(Plaintiffs’ Exhibit 7-B marked for identification was 
received in evidence.) 

186 The Court: We are going to take a recess now 
until 11:30. 

(Whereupon, at 11:15 a. m. the Court recessed and 

reconvened at 11:30 a. m.) 


The Court: The witness will resume the stand. 
Proceed, Mr. Browne. 
Mr. Browne: Thank you, Your Honor. 


By Mr. Browne: 


Q. Referring you again to Plaintiffs’ 7-B, Mr. Burk- 
holder, I call your attention to pages 110 and 111 in the 
notebook. <A. Yes. 

Q. Iam sorry. I have the wrong references. Pages 110 
and 111 of the book in which 7-A was found. A. Yes. 
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Q. Do those pages make reference to the condition of 
the material being discharged from the mixing nozzle? 
A. Yes, they do. 

Q. What relationship do those entries on page 110 and 
411 have as to the tetsimony you have just given as to 
the tests that you run? A. They indicate that they found 
a gate valve in it and we varied the pressure from 10 

pounds at the start of the run toa high of 20 pounds 
187 and then reduced the pressure to—it looks like zero 
pounds. 

Q. And does this entry have any relationship to the 
apparatus shown in the photographs which you identified 
as Plaintiffs’ 6-A to 6-D, inclusive? A. Yes, sir, basically 
it was that machine. This is the valve instead of the valve 
shown in the photographs. 

Q. Back pressure was induced in the mixing chamber on 
the basic elements of the machine shown in 6-A and 6-B, 
was it? A. That is right. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 7-C 
and 7-D pages 110 and 111 of the notebook from which the 
witness just testified. 

The Court: They may be received. 

The Deputy Clerk: Plaintiffs’ Exhibits 7-C and 7-D. 


(Plaintiffs’ Exhibits 7-C and 7-D were marked and 
received in evidence.) 


By Mr. Browne: 


Q. I refer you now to pages 114 and 115 of that same 
notebook and ask you whether there is any reference there 
to tests run on the machine as to which you previously 

testified? A. The same notebook, yes. There is 
188 reference to back pressure in the description of the 
stream. 

Q. Would you give the respective dates on when those 
entries were made on pages 110, 111, 114 and 115? A. On 
110 and 111 the date is 1/5/54. The date on page 114 is 
January 7, 1955. 
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Q. I notice there is sort of a strikeover on the last 
numeral of the date you have just identified. Would you 
clarify that from your recollection as to what is the 
proper numeral? A. I think during the beginning of the 
year. For example, there was an entry here of 754, 
January 1, 1954. That falls in after December 30th, 754. 
I think it was an error that I recorded ’54 and actually 
it was ’55. The succeeding pages show the date of ’55. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibits 7-E and 7-F, respectively, pages 114 and 115 from 
the notebook from which the witness has just testified. 

The Court: They may be received. 

The Deputy Clerk: Plaintiffs’ Exhibits 7-B and 7-F. 


(Plaintiffs’ Exhibits 7-E and 7-F were marked and 
received in evidence.) 


By Mr. Browne: 


Q. Referring to page 138 of the same notebook, would 


you state whether any reference is made there to 
189 the use of the apparatus on which you have pre- 

viously conducted tests to determine the quality of 
the product obtained by using back pressure? A. The 
reference on this page 138 is to a trial using the high 
pressure injection Bosch pumps in a new mixer. 

Q. What apparatus was it that was used for that test on 
June 11, 1955, as shown on page 138, in addition to the 
Bosch pump and new mixer? A. The apparatus was the 
Mobay mixer, if I am not mistaken. It does not show 
on this page. In my opinion, it was the Mobay mixer 
using the Bosch pumps. 

Q. By ‘‘Mobay mixer,”’ will you expain what you mean 
to the Court? A. The Mobay mixer was the one designed 
essentialy in Germany and was produced by Mobay utiliz- 
ing the high pressure injection principle of injecting the 
materials into the mix head. 

Q. And in what respect, if any, is there any similarity 
between the machine in which the present invention was 
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demonstrated to the Court this morning and the machine 

you referred to as the Mobay machine which was used in 

June of 1955? A. They are quite similar and the same 
principle of high pressure injection. They are dif- 

190 ferent sizes. The demonstration machine was a 
similar size machine. 

Q. Did you find any difference in the results obtained 
by using back pressure in the machine made by Goodyear 
illustrated in the photographs 6-A to 6-D, inclusive, as 
compared with the machine used in this test on June 1l, 
1955, referred to on page 138 of the notebook, and the 
machine demonstrated to the Court this morning? A. No, 
sir, essentially the use of back pressure gets the same re- 
sults in all machines. 

Mr. Browne: I will offer in evidence page 138 of the 
notebook. 

The Court: It may be received. 

The Deputy Clerk: Plaintiffs’ Exhibit 7-G. 


(Plaintiffs’ Exhibit 7-G was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Referring to pages 106 and 107 of the notebook, I 
believe you testified there are observations recorded there 
as to back pressure; is that correct? Particularly on page 
106? A. Yes, that is right. 

Q. When was that entry made? A. That was made on 
December 30th, 1954. 

Q. Was the work done on that date or on approx- 
191 imately that date? <A. Yes, it was. 

Mr. Browne: I will offer in evidence page 106 
of the notebook. 

The Court: It may be received as Plaintiffs’ 7-H. 

The Deputy Clerk: Plaintiffs’ Exhibit 7-H. 


(Plaintiffs’ Exhibit 7-H was marked and received in 
evidence.) 
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By Mr. Browne: 


Q. Now after you acquired what you call the Mobay 
machine did you try other formulations—correction, please 
—various formulations? A. Yes, we did. 

Q. And did the use of various formulations have an 
effect upon cell size and uniformity of sell size? A. Yes, 
they did. 

Q. Then is there more than one way of controlling cell 
size and uniformity of cell size? A. Yes, sir. 

Q. Is there more than one way of controlling the tendency 
toward fissuring? A. Yes, sir. 

Q. Would you explain what those respective means 

192 are of controlling those factors? A. Well, the 

amount of catalyst you use and the type of catalyst 

you use and the addition of other additives, such as oils, 

to control cell size have been used and recommended, and 
we have used them. 

Q. Are those all in relation to formulations? A. Yes. 

Q. And how did you obtain that information that you 
could regulate these factors by changes in the formula- 
tion? A. We received the majority of that information 
from Mobay Chemical. 

Q. And did you receive from Mobay or anyone else 
prior to the time you used back pressure any information 
to indicate that back pressure would produce a similar 
result without change in formulation? A. No, sir. 

Mr. Browne: I have no further questions of Mr. Burk- 
holder on direct. 

The Court: Cross examine. 


Cross Examination 
By Mr. Armore: 


Q. Mr. Burkholder, these machines that you used repre- 
sented by Plaintiffs’ C and D—I am sorry I don’t mean 
those; A and B. 

The Court: What is the number? 
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effective mixing some reasonable degree of residence time 
of these materials in the mixing chamber would be desir- 
able? A. Yes. 

Q. And also you knew that the amount of residence 
time in the mixing chamber would vary with the size of 

the discharge orifice? A. Possibly. 
195 Q. And so if you had a smaller orifice you would 
get better mixing? A. That doesn’t necessarily fol- 
low. 

The Court: I am wondering what the orifice has to do 
with the mixing. It is merely a passage through which the 
mixing goes. 

Mr. Armore: If the orifice is smaller the material is 
retained for a longer period in the mixing chamber and, 
therefore, you get better mixing. 

The Court: I don’t know. I see what you mean, though. 

The Witness: But the mixer is not full and if you fill 
the mixer it would remain in the mixer longer. 


By Mr. Armore: 


Q. Exactly. Once the mixer is filled and the orifice were 
smaller the material would remain in the mixer longer? 
A. No, sir. 

Mr. Browne: I object to the question. I don’t think 
the question is clear. Smaller than what? There is no 
basis for comparison. When you say orifice is smaller, 
smaller than what? 

The Court: Smaller than the feed, do you mean? 

Mr. Armore: Well, if you start with any given 
196 size orifice, exit orifice, in the mixing chamber— 

The Court: The smaller. Now make your ques- 
tion that way. 


By Mr. Armore: 


Q. As you decrease the size of the discharge orifice in 
the mixing chamber you would retain the liquids in the 
mixing chamber longer ; is that correct? A. It is may opinion 
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By Mr. Browne: 


Q. Now after you acquired what you call the Mobay 
machine did you try other formulations—correction, please 
—-various formulations? A. Yes, we did. 

Q. And did the use of various formulations have an 
effect upon cell size and uniformity of sell size? A. Yes, 
they did. 

Q. Then is there more than one way of controlling cell 
size and uniformity of cell size? A. Yes, sir. 

Q. Is there more than one way of controlling the tendency 
toward fissuring? A. Yes, sir. 

Q. Would you explain what those respective means 

192 are of controlling those factors? A. Well, the 

amount of catalyst you use and the type of catalyst 

you use and the addition of other additives, such as oils, 

to control cell size have been used and recommended, and 
we have used them. 

Q. Are those all in relation to formulations? A. Yes. 

Q. And how did you obtain that information that you 
could regulate these factors by changes in the formula- 
tion? A. We received the majority of that information 
from Mobay Chemical. 

Q. And did you receive from Mobay or anyone else 
prior to the time you used back pressure any information 
to indicate that back pressure would produce a similar 
result without change in formulation? <A. No, sir. 

Mr. Browne: I have no further questions of Mr. Burk- 
holder on direct. 

The Court: Cross examine. 


Cross Examination 


By Mr. Armore: 


Q. Mr. Burkholder, these machines that you used repre- 
sented by Plaintiffs’ C and D—I am sorry I don’t mean 
those; A and B. 

The Court: What is the number? 
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193 Mr. Armore: Iamsorry. Plaintiffs’ Exhibit 6-A 
and 6-B. 
The Court: Were those the pictures of the same machine? 
They are not two machines, are they? 
Mr. Armore: The same machine. 


By Mr. Armore: 


Q. Was this machine one which was intended to form 
a foam plastic material or foam ployurethane? A. Yes, 
sir. 

Q. This machine was not developed by you? A. No. I 
helped in part of the development of it. 

Q. But at the time you allegedly made the invention 
in suit this machine was already known? A. Yes, we were 
using that machine. 

Q. And the machine had a mixing chamber in it, is that 
correct? A. Yes. 

Q. And the mixing chamber was conically shaped? A. 
No, it was a cylinder approximately 6 inches long with a 
cone on the end of it. 

Q. Did it have a—it had inlet openings for the liquid 
reactants to enter the cylinder? A. That is correct. 

Q. It has a discharge orifice at the bottom or at 
194 theend? A. Yes. 

Q. In the operation of the machine these liquid 
components came in under considerable pressure; is that 
true? A. No, sir. We were using low pressure. We were 
not using injection nozzles. 

Q. You were using low pressure? A. Yes. 

Q. You weren’t aware of the fact that injection nozzles 
could be used? A. At that time I don’t know whether I 
was aware of it or not. Possibly so. 

Q. You were aware, however, that in order to get a 
desirable product it would be most desirable to accomplish 
an effective mixing of these materials in the mixing ele- 
ment? <A. Yes. 

Q. Also, you were aware.that in order to get the most 
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effective mixing some reasonable degree of residence time 
of these materials in the mixing chamber would be desir- 
able? A. Yes. 

Q.' And also you knew that the amount of residence 
time in the mixing chamber would vary with the size of 

the discharge orifice? A. Possibly. 
195 Q. And so if you had a smaller orifice you would 
get better mixing? A. That doesn’t necessarily fol- 
low. 

The Court: I am wondering what the orifice has to do 
with the mixing. It is merely a passage through which the 
mixing goes. 

Mr. Armore: If the orifice is smaller the material is 
retained for a longer period in the mixing chamber and, 
therefore, you get better mixing. 

The Court: I don’t know. I see what you mean, though. 

The Witness: But the mixer is not full and if you fill 
the mixer it would remain in the mixer longer. 


By Mr. Armore: 


Q. Exactly. Once the mixer is filled and the orifice were 
smaller the material would remain in the mixer longer? 
A. No, sir. 

Mr. Browne: I object to the question. I don’t think 
the question is clear. Smaller than what? There is no 
basis for comparison. When you say orifice is smaller, 
smaller than what? 

The Court: Smaller than the feed, do you mean? 

Mr. Armore: Well, if you start with any given 
196 size orifice, exit orifice, in the mixing chamber— 

The Court: The smaller. Now make your ques- 
tion that way. 


By Mr. Armore: 


Q. As you decrease the size of the discharge orifice in 
the mixing chamber you would retain the liquids in the 
mixing chamber longer; is that correct? A. It is may opinion 
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that after the mixing chamber is full it would continue 
to restrict the opening. You don’t keep it in there any 
longer. All I can say is that the liquid is in the filling 
mixing chamber and if you restricted it any longer a 
momentary change will occur to exclude presence in the 
mixer, and unless that pressure is forever increasing you 
won’t keep the material in the mixer any longer. 

Q. But if you do fill up that mixing chamber the pres- 
sure will tend to increase to the point of the input pres- 
sure; isn’t that true? A. That is possibly true. 

Q. And then a point of equilibrium would be estab- 
lished where you have a definite pressure in the mixing 
chamber in relation to the particular size exit orifice? A. 
It could happen, yes. 

Q. Now, knowing all of this, if you saw or if one observes 
that the mixed liquid discharged from the mixing chamber 

is not clear or doesn’t—or indicates—that inade- 
197 quate mixing has occurred, would it be obvious to one 

familiar with this art working in this field to try 
changing the size of the orifice at that point? 

Mr. Browne: I will object to the question, Your Honor, 
on what would be obvious to others. I don’t think this 
witness is competent to testify to that. 

The Court: I am wondering about this. As I see this 
machine it has a rotating shaft with paddles on it. That 
is what keeps the thing homogeneous; do you mean milk 
would come out before cream? 

Mr. Armore: If Your Honor would recall Figures 2 
and 3 do not show a rotating shaft, either on the Hoppe 
patent or the application. There are other modifications 
where you do have rotating paddles. You can have mix- 
ing chambers with rotating paddles. 

The Court: Why don’t you ask him then after it passes 
through the mixing chamber does it ever come out weak in 
the beginning and stronger in the end; or words to that 
effect? Do you see what I mean? Do you mean if you 
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observed it coming through here and it is not quite so 
thick or is thin? 

Mr. Armore: What I had reference to: If you observe 
it coming through as rather an inadequate mixture, it is 
milky, for example, or it doesn’t seem as clear as it should 

be, the implication to one working in this field would 
198 be that insufficient mixing has been done or accom- 
plished. 

As a result of that flowing, the retention of the material 
in the mixing chamber would determine how much time 
this material is being given to mix and flowing. There is 
a relationship between the retention and the size of the 
orifice. One would naturally vary the size of the orifice 
or try experimentally to vary the size of the orifice in 
order to determine what point you get more effective mix 
and in so doing concomitantly and concurrently you would 
be actually building up a back pressure on the liquid. And 
by so doing you would get a better result but not knowing 
why you are getting a better result. You are getting a 
better result by changing the size of the orific, and the 
better product is inherently the result of the pressure. 

The Court: Why don’t you ask him if he ever observed 
it coming through that way? 

Mr. Armore: Yes, Your Honor. 

The Court: Possibly it just isn’t in the cards to do it 
that way with this kind of a machine. How do we know? 

Mr. Armore: I believe on direct examination the witness 
testified that in operating the equipment of Plaintiffs’ 

Exhibit 6-A and 6-B he noticed a rather turgid liquid 
199 coming out of the discharge orifice. 
The Court: Why don’t you ask him what that was? 


By Mr. Armore: 


Q. Well, what was that? A. I think you are referring 
to when we cut the hose off. 

Q. No, before you ever started using a hose. As you 
operated that machine, I believe you testified on direct 
examination— 
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The Court: Tell us now, was there a turgid liquid com- 
ing out there? 

The Witness: For the most part it was. 

The Court: How do you account for that? 

The Witness: Well, the reaction started and the bubbles 
were forming and there was air in the stream. There were 
bubbles in the stream. 

The Court: How did you correct it? 

The Witness: Well, several ways. 

The Court: How did you correct it? 

The Witness: Before? 

The Court: No matter when, how did you correct it, by 
cutting the hose? 

The Witness: No, that did not correct it. 

The Court: It was before you put the hose on? 
200 The Witness: No. 

The Court: You didn’t let it continue coming 
through, did you? Didn’t you correct that? 

The Witness: We tried to correct it by changing the 
temperature, changing the mixer speed, various things. 

The Court: Did you change the size of the orifice at 
that exit? 

The Witness: No, sir, I don’t think we did. 

The Court: The outlet pipe? 

The Witness: At one time we did. 


By Mr. Armore: 


Q. And when you changed the size of the outlet pipe 
or the size of the exit orifice you noticed that the mixture 
coming out was clearer? A. In the first case we shortened 
the hose and then the mix coming out got real creamy. 
We had a long hose on it and we cut off the hose with the 
same mix and everything and the material got very creamy. 

Q. You have just indicated that prior to the time—in 
your answer to the Judge’s question—that you had ever 
used the hose you had experimented by changing the size 
of the discharge orifice? A. All of our work was done 
with the hose up to this time. 


106 


201 | Q. Did you not indicate on direct examination that 

before you used the hose in working with the ap- 
paratus of Plaintiffs’ Exhibits 6-A and 6-B that upon notic- 
ing a turgid liquid coming out of the discharge orifice 
that you experimented and tried different size nozzles? 

Mr. Browne: I object to this, Your Honor. My recol- 
lection of what the witness’ testimony was is not what 
counsel characterized it as being. 

Now if he is trying to impeach the witness I would 
like to know that is the purpose of this question. Other- 
wise, I think the witness’ testimony is clear. 

Mr. Armore: I think the witness is competent to answer 
the question. 

The Court: He may answer the question if he can. 

The Witness: I am confused. I don’t remember. 


a * * * * * * - 


205 PROCEEDINGS 


The Court: Well, are we ready to proceed with the 
Goodyear case? 

Mr. Browne: We are, Your Honor. 

Mr. Armore: Yes, Your Honor. 

The Court: I believe you had a witness on cross exami- 
nation. 

Mr. Armore: Yes, Your Honor, I did. 

The Court: You may resume the stand, Mr. Burkholder. 

I hope we can finish this case today. I have another 
case set for tomorrow. 

You may proceed, Mr. Armore. 

Thereupon 


Theodore B. Burkholder, 


the witness at adjournment, resumed the witness stand, and 
was further examined and testified as follows: 


Cross Examination (Resumed.) 
By Mr. Armore: 


Q. Mr. Burkholder, you may recall that in your direct 
exatnination you testified with respect to the equipment 
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that was used a indicated in Pslaintiffs’ Exhibits 6-A and 
6-B. You testified that you attached a delivery hose to the 
discharge nozzle for the purpose of conveying the 
206 material from the mixing chamber to the container 
which would receive the material; is that true? A. 
Yes, sir. 

Q. Was it customary to use delivery hoses for such 
purposes? A. It was for us, yes, sir. 

Q. Was it customary and generally frequent in the in- 
dustry to use delivery hoses for such purposes? A. I do 
not know at that time. This was back in 1954. We were 
not aware of many people working on it in this country. 

Q. You testified—were you aware of the fact that the 
use of the delivery hose would create a back pressure in the 
mixing chamber? <A. No, sir. 

Q. You did not know that providing an elongated chan- 
nel for the material to pass through after it left the exit 
orifice in the mixing chamber, that a back pressure would 


develop in the mixing chamber as a result of that? A. We 
gradually found that out. 

The Court: Did you know what the effect would be when 
you attached the long hose? 

The Witness: No, sir. 


207 By Mr. Armore: 


Q. You testified that when you cut that hose shorter 
the fluid coming out, the liquid mixture coming out, was 
fuzzy and turgid; is that correct? A. Yes, sir. 

Q. What did that mean to you, that condition of the 
liquid mixture? A. At the time I wasn’t quite sure. 

The Court: Was it what you had expected? Did you 
expect the turgid matter? 

The Witness: No, sir. 

The Court: You wanted to correct that, did you? 

The Witness: Yes, sir. 

The Court: How did you do it? 


By Mr. Armore: 


Q. Would it happen— 

Mr. Browne: The Court has asked a question. 

The Court: How did you correct that turgid condition? 

The Witness: At that time we did not correct it, Your 
Honor. 


By Mr. Armore: 


Q.' Was it reasonable to assume that the turgid condition 
or the fuzzy condition of the liquid was due to an 
208 inadequate mixing in the mixing chamber? 
Mr. Browne: I will object to the form of the 
question. 

The Court: It is speculation. 

Reframe your question, if you want to. Ask him point 
blank what, in your opinion, caused this turgid condition. 
Then he can answer. That is a short question and he can 
make a short answer. 

The Witness: In my opinion, the reaction had started 
and the bubbles were starting to form. The gas was re- 
leased in this reaction and the bubbles had started to form 
in this stream. 


By Mr. Armore: 


Q. Then, in your opinion, the turgid condition was due to 
the presence of carbon dioxide gas in the liquid mixture ; 
is that true? A. Yes, sir. 

Q. Was that a desirable condition? A. That is the 
normal condition. 

Q. At that point was it a desirable condition? A. No, 
I would not say it is desirable. 

Q. Would you agree that it is known that when you have 
a liquid gas system such as, for example, an aqueous and 

carbon dioxide system, if that system is maintained 
209° under pressure the gas will tend to be in solution 
in the liquid? A. Yes. 
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Q. That is, for example, exemplified by a closed bottle 
of soda pop? <A. Yes. 

Q. And when you open the bottle of soda pop and pour 
out the liquid, you can see the gas bubbles generating in 
the liquid escaping, the gas starts to escape? A. Yes. 

Q. Now, knowing this principle, would it not be apparent 
to you immediately that it would be desirable to have a 
pressure in the mixing chamber in order to maintain the 
gas in solution, in the liquid mixture? A. No, sir. I did 
not relate it to this reaction. 

Q. Despite the fact that you knew that principle? A. 
Yes, sir. 

Q. You would also be aware of the fact you would secure 
better mixing if the material remained longer in the mix- 
ing chamber? <A. Yes, sir. 

Q. And you also would be aware of the fact that the 
liquid mixture would remain longer in the mixing chamber 

if the discharge orifice was smaller? 
210 Mr. Browne: I will object to the question on the 
ground there is no foundation laid in the record. 

The Court: There has been to this extent, that there 
has been some discussion concerning the size of the orifice 
feed and the size of the orifice that let it out. I will over- 
rule the objection. 

Do you understand the question? 

The Witness: I believe so, Your Honor. 

The Court: Well, you can answer it. 

The Witness: My answer is no. 


By Mr. Armore: 


Q. If you had no orifice and this material were introduced 
into a mixing chamber and if several streams of liquid 
under pressure were mixed into a mixing chamber with 
no orifice, it would simply stay in the mixing chamber; 
is that corect? A. No, sir. 

Q. If there were no discharge outlets? A. Oh, if there 
were no discharge outlets? 
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Q. That is right. A. Yes, sir, it would stay in. 

Q. If you made a pin hole discharge outlet some of the 
material would secape, would it not? 

The Court: I think that is highly repetitious. 
211 You went through that at great length before, on 
Friday. 

Mr. Armore: We did, but the witness just made an 
answer that I consider contrary to the fact and I think 
by two questions I can clear it up. 

The Court: Make them brief. 

Mr. Armore: May I continue? 

The Court: Yes. 


By Mr. Armore: 


Q. If you had merely had a pinhole opening in that mix- 
ing chamber some material would tend to escape? A. I 
assume SO, yes. 

Q. If you had a 92-inch opening in that mixing chamber 


a lot more of the material would escape more quickly; 
+s that true? A. No more than what you are putting into 
it. 

Q. But more than what the condition would be if you 
merely had a pinhole? A. No, sir. If a pinhole is letting 
in the material and at the same rate a pinhole is letting it 
out, and the 2-inch hole is the same as the 2-inch hole you 
are taking it out, I would say the material is in the mixing 
chamber at the same length of time. 

 Q. If you had a pinhole exit orifice and you had 
212 a one-inch inlet orifice would the material be going 

out at the same rate that it is coming in? A. I can- 
not answer that. 

Q. If the process of the application in suit were con- 
ducted with a polyester acid number of 5.5, would you 
get a fairly satisfactory product? A. I assume so. 

Q. And if the acid number were 6, would you get a 
fairly satisfactory product? A. Tassume so. 

Q. If the polyester acid average molecular weight were 
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950, would you get a satifactory product? A. It would 
depend on the product you want, in my opinion. 

Q. Would you get much difference between an average 
molecular weight using the same polyester material? Would 
you get much difference between an average molecular 
weight for a polyester of 950 and 900. A. Very small 
difference, in my opinion. 

Q. Would you get much difference between 950 and 1,000? 
A. I don’t know whether you would or not. 

Q. You know about 900 to 950 but you don’t know 
2192-A the difference between 950 and 1,000? A. In my 
opinion, if they are a similar type structure polyester 

there would probably be a slight difference. 

Q. The same type of slight difference as between 900 and 
950; is that correct? A. Possibly. 

Q. Would you get also a very slight difference between 
an average molecular weight of 5,000 and 5,050? A. Yes, 
sir. 

Q. The same type of difference, is that correct, as you 
referred to before? <A. Yes. 

Q. Now, if you fix the ingredients or the components 
under pressure of .4 pounds per square inch and .5 pounds 
per square inch, using the same materials, is it true that 
you would get just a very slight difference in the result? 
A. Yes. 

Q. And if you mixed the components at .3 pounds per 
square inch you, again, would get just the slight difference 
as compared to the other; is that correct? A. In my 
opinion, yes. 

Q. And if you mixed the materials at 60 pounds per 
square inch and 65 pounds per square inch, would it be cor- 

correct that you would get only a slight difference in 
213 the result? A. Not knowing what you mean by 

“‘slight,’? I would say yes, there would be some dif- 
ference. 

Q. Some difference? A. Yes. 
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Q. Would the difference be of the same order as the 
differences we were referring to before? A. I wouldn’t 
know. 

Q. You wouldn’t know? A. No. 

Q. Would you agree that before 1955 it was generally 
known in the art of preparing foam materials that these 
components or ingredients for forming these materials 
could be mixed under pressure and were mixed under 
pressure? 

Mr. Browne: I object to putting two questions together 
and I object to the form of the question as to whether it 
was generally known. It is a question of whether this 
witness knows or not. 

The Court: That is true. The witness can answer it, 
though. If he doesn’t know it, say so. 

The Witness: I don’t know. 


By Mr. Armore: 


Q. Are you not aware of the fact—I would like to get 
your answer straight with respect to the question I have 
in mind. 
214 Mr. Browne: I think the answer is straight, Your 
Honor. 
The Court: He said he didn’t know. 
Go ahead and proceed with your cross examination. Do 
you want to show he did not? 
Mr. Armore: No, Your Honor. 
The Court: All right, go ahead, then. 


By Mr. Armore: 


Q. Did you know whether in 1955 or prior to that year 
that it was known at that time that in the preparation 
of foamed materials that if these materials were mixed 
under higher pressures they would result in coarser prod- 
uets having larger cell structure? A. The question is, did 
I know that? 

Q. Did you know that? A. Yes. 
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Mr. Browne: May I ask the reporter to read the ques- 
tion back? 

The Court: He answered it and said yes. 

Mr. Browne: Never mind. 


By Mr. Armore: 


Q. Did you know—was that general knowledge available 
in the art at that time? A. I don’t believe so. 
215 Q. Was that your own personal knowledge you are 
referring to? A. Yes, sir. 

Q. You were not aware of any external knowledge to 
that effect in the industry or in the art at that time? A. 
No, sir. 

Mr. Armore: Your Honor, at this point I would like to 
offer Defendant’s Exhibit No. 2 for identification. It is a 
patent to Spencer, a copy of a patent to Spencer, U. S. Pat- 
ent No. 2,581,918. 

The Court: Have you a copy for counsel? 

Mr. Armore: Counsel has been informed of this copy 
yesterday. 

Mr. Browne: I have a copy and I wish to make an ob- 
jection at this time, Your Honor, to any inquiry into this 
particular patent. 

The Court: Why? 

Mr. Browne: May I be heard? 

The Court: Yes. 

Mr. Browne: May it please the Court, the patent which 
counsel for the Commissioner of Patents has proffered for 
identification was not a part of the record before the Pat- 
ent Office. It was not relied upon in any way by the Exam- 

iner or the Board. 
216 From my examination of the patent, a copy of 
which I obtained yesterday afternoon, after the So- 
licitor told me he was going to introduce it, the patent 
refers in no way to either the references thus far intro- 
duced at the trial or to the application in suit. 

I would object to the introduction of this patent in evi- 

dence on the ground of it being totally lacking in relevancy 
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and materiality, in addition to the fact that it is raising a 
new issue for the first time which the Patent Office had full 
knowledge of before the trial began, and the trial was con- 
tinued for a matter of three or four weeks and it wasn’t 
until yesterday afternoon that counsel for the Patent Office 
called my attention to the fact he intended to rely upon this 
patent. 

I would like to hear the ground of relevancy and mate- 
riality particularly. 

Mr. Armore: May I respond, Your Honor? 

The Court: You may. 

Mr. Armore: I became aware of this patent approxi- 
mately an hour before I called counsel’s attention to its 
existence. 

The Court: Was it in the shoe of the Examiner? 

Mr. Armore: I don’t know in what shoe it appeared. 
It was in one of the shoes. It is relevant for these rea- 

sons: 
217 During the course of this trial Plaintiffs’ counsel 
has emphasized certain points with respect to the 
effect of increased pressure upon cell size which was not 
at all brought out or argued during the prosecution of the 
ease before the Patent Office tribunals. 

In' view of the fact he is making a major point of this 
particular matter with respect to mixing under pressure, 
this patent is relevant. This patent is, furthermore, rele- 
vant in view of the fact it relates to apparatus and proc- 
esses for preparing foam materials, and it shows these ma- 
terials are prepared under pressure, and that when you 
increase the pressure you get a coarser product, and as 
another point, this is a trial de novo. 

The Court: What is the title of that patent? 

Mr. Armore: Foaming Apparatus. 

The Court: This is a process? 

Mr. Armore: The apparatus is a foaming apparatus and 
the claims are so directed. 

The Court: I will let it in for what it is worth. 
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Mr. Browne: May I make a point? 

The Court: Yes. 

Mr. Browne: This reference pertains only and solely 

to a latex foam. That was one of the grounds for 
218 my objection; lacking in relevancy and materiality. 
I merely wanted to make that point in the record. 

The Court: That is why I stated, ‘“‘for what it is worth.”’ 
It may be worthless as far as the Court is concerned. 
You can take care of that in your brief. 

Mr. Armore: May I make one more point on that? 

The Court: You needn’t make any point at all. It is in 
for what it is worth. 

The Deputy Clerk: Defendant’s Exhibit No. 2. 


(Defendant’s Exhibit No. 2 was marked and received 
in evidence.) 


Mr. Armore: I would like to hand that to the witness. 
Mr. Browne: May we hand a copy up to the Court also? 
The Court: I would like to see it. 


By Mr. Armore: 


Q. Mr. Burkholder, are you familiar with this patent? 
A. No, sir, I am not. 

Q. Have you ever seen it before? A. To my knowledge, 
I have never seen it before. 

Q. Just by way of a brief explanation, very brief, so I 
can point out the reason I am showing you this patent, may 

I bring to your attention this patent is directed to 
219 a foaming apparatus. 
Mr. Browne: I will object. 

The Court: He can read that. He has it in front of 
him. He know what it is. 

Go ahead and ask your questions about what in that 
patent is pertinent to the issues here. 

Mr. Armore: Yes, Your Honor. 
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By Mr. Armore: 


Q. I direct your attention, Mr. Burkholder, to column 
6 and particularly to lines 9 to 18 of column 6, which 
I will now read. 

Mr. Browne: May it be understood, Your Honor, I ob- 
ject to all questions put by counsel pertaining to this patent 
from here on? 

The Court: The record may so show, with the same 
ruling. 

Mr. Browne: Thank you, Your Honor. 


By Mr. Armore: 
Q. I read the lines I have just indicated: 


“¢ Applicant’s mixer, operating at 1150 R. P. M., maintains 
an internal pressure in the range of five to ten pounds 
per square inch, whereas the 20 inch 714 horsepower input 
mixer mentioned above operates in the range of 25 to 30 

pounds internal pressure. A high internal pres- 
220  sure—’’ 


JI will stop at that point. 

In view of the sentence I have just read, would you 
change your answer now as to whether or not it was 
known in the art in 1955 or prior thereto that foam mate- 
rials could be prepared by mixing components under pres- 
sure? 

Mr. Browne: May it please the Court, I ask for a 20 
minute recess at this time so the witness may familiarize 
himself with the entire contents of the patent because he 
can’t be expected to answer with respect to matters taken 
out of context. 

The Court: You can’t do this piecemeal. I will grant 
that. 

Take 20 minutes for him to read it and familiarize him- 
self with it. 


(Whereupon, at 10 :26 a.m., the Court recessed and recon- 
vened at 10:50 a.m.) 
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The Court: How did you come to find this patent? Did 
you look in some shoe for it? 

Mr. Armore: Your Honor, I did not. 

The Court: How did vou get it? 

Mr. Armore: I asked one of the Examiners in one of the 
Divisions. 

The Court: What Division was it? Was it the 
991 Division that had to do with the rejection of this 

present application? 

Mr. Armore: The Patent Office has been reorganized, as 
Your Honor knows, and I am not quite certain what cate- 
gory that particular segment would fall. So if it wasn’t 
that Division it was one very close to it. However, the 
Examiner who acted on this case is no longer in the office 
and another Examiner, fairly expert in this art— 

The Court: They are all supposed to be experts, aren’t 
they? 

Mr. Armore: They are all experts, Your Honor. 

And I discussed the problem with him and I asked him 
to look into the matter and to let me know if he could find 
any reference that would indicate that foam materials have 
been mixed under pressure and that there is a relation in 
the prior art between the amount of pressure used and 
the cell size of the product. 

The Court: I should think this would have been in the 
shoe of the Examiner who rejected the present applica- 
tion. 

Mr. Armore: There is one possibility, Your Honor, and 
that is that frequently patents are out of the shoes for 
one reason or another and when the Examiner is conduct- 

in the search it may happen on occasion that the 
222 patent may be missing. 

The Court: Iam just uncertain. This is supposed 
to be, of course, a trial de novo. Ordinarily the Patent 
Office relies upon the decision and the reasons given for 
the rejection in the Patent Office. However, it is a trial 
de novo and in effect is a review of what happened in 
the Patent Office, but whether or not it gives equal right 
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to the government to present new evidence T am just a little 
bit hazy about. 

Mr. Armore: There are decisions on that point, Your 
Honor, where the government and the plaintiff can intro- 
duce new evidence. May I cite a decision? 

The Court: No, you needn’t. The witness has read this? 

The Witness: Yes, sir. 

The Court: And do you understand it? 

The Witness: I believe so, Your Honor. 

The Court: You may proceed. 

Mr. Browne: There is one point, Your Honor: 

Counsel for the Patent Office has agreed to stipulate 
that the Spencer patent 2,581,918 which he is interrogat- 
ing the witness about was reissued on January 12, 1954 
as a Reissue No. 23772. That is all we need to put in the 

record. 
223 The Court: All right. 
Did you know that? 

Mr. Armore: Yes, I was aware of that. 

The Court: Did you tell counsel about its reissue? 

Mr. Armore:I did not specifically tell counsel about the 
reissue because I did not intend to rely upon it. 

May I add one further comment? 

The Court: Go ahead. Question him about it. He has 
read it. 


By Mr. Armore: 


Q. With respect to the sentence I have read to you in 
column 6 of the Spencer patent, lines 9 to 14, would you 
reconsider your previous answer as to whether or not you 
knew in 1955 that it was common knowledge in the art in 
1955 and prior thereto that foam products, foam plastic 
products, could be formed by mixing the materials under 
pressure? 

Mr. Browne: I object to the question on the ground 
that it is ambiguous. When he says ‘‘foam products,’’ 
it is ambiguous because the reference is to nothing but 
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latex foam and I don’t think the question is sufficiently 
specific for the witness to be able to answer. 

The Court; Let the witness answer. You will have your 

chance in redirect. 
224 You may answer. 
Does that change your answer? 

The Witness: I was going to answer that it appears in 
this reference that there is knowledge of mixing foam 
rubber under pressure, and the art is confusing to my mind 
right now. 

Mr. Armore: I would ask the witness to answer the 
question. 

The Court: He is answering it to the best of his ability. 
If you want him to be more specific, ask him. 


By Mr. Armore: 


Q. Did you know in 1950 and prior thereto that at least 
foam plastic materials such as foam latex were prepared 
by mixing components under pressure? 

The Court: From what you have read in that patent? 

The Witness: Yes, sir. 


By Mr. Armore: 


Q. Would it be logical and reasonable to assume that 
in so far as mixing the components of a foam product is 
concerned that it would be wise at least to try mixing the 
components in the formation of polyurethane foams under 
pressure in view of what was known in the prior art with 

respect to foam latex? A. I don’t believe it is logical 
225 in that foam latex is a process of mixing air into 

liquid. Polyurethanes are mixing liquids with other 
liquids. 

Q. But it is not true that in the mixing of the liquid 
reaction components in the formation of foam polyure- 
thane a gas is generated, carbon dioxide? A. Yes, sir. 

The Court: The gas is a liquid isn’t it? 

The Witness: Yes, sir. 
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By Mr. Armore: 


Q. So you do have a gas liquid system in the preparation 
of foam polyurethane just as you do in the preparation of 
foam latex materials? A. Yes, you do have a gas system 
after they are mixed. The mixing causes the reaction. 

Q. I call your attention now to the same column 6 and 
to the sentence starting on line 14 which I will now read: 


‘<4 high internal pressure will of course promote expan- 
sion of the material at the outlet spout, due to pressure 
differential in respect to the atmosphere, resulting in 
larger bubbles and a resulting coarser foam.”’ 


In view of the sentence I have just read, would you 

reconsider your previous answer with respect to the 

226 question as to whether you were aware in 1955 

that it was known in the art in 1955 and prior there- 

to that increasing pressure in the mixing of ingredients for 

forming foam materials will result in coarser products 

having larger cell size? A. I will agree that in foam rub- 
ber latex it was known in 1955. 

Q. Since you indicated that it was known at least with 
respect to the preparation of foam latex, would it at least 
suggest to one working in the foam polyurethane field 
that different pressures be tried in order to try to see 
whether the different pressures would have an effect on the 
cell size? 

Mr. Browne: I will object to the question on the ground 
it is ambiguous in that he doesn’t say pressure from where. 
There are pressures in the presence of foam. There are 
pressures in the presence of ingredients. There are pres- 
sures outside the chamber, and there are pressures in the 
lines. 

I believe it is necessary for the witness to give a correct 
answer for him to specify where these pressures exist. 

Mr. Armore: I refer to pressures during the mixing 
operation. 
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227 The Witness: Would you repeat the full question 
again? 
Mr. Armore: Would the reporter repeat the question? 


(Thereupon the pending question was read by the re- 
porter.) 


The Witness: It did not suggest it to me. 
Mr. Armore: That is all, Your Honor. 
The Court: Have you any redirect? 

Mr. Browne: Yes, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. In the apparatus about which you testified earlier 
in the presence of the Court, were the materials that were 
in the mixing chambers principally in the liquid state 
or in some other state? A. Principally in the liquid 
state. 

Q. Was there any substantial generation of foam with- 
in the mixing chamber of the apparatus that you demon- 
strated to the Court earlier in this trial? A. No, sir. 

Q. Would it be desirable or objectionable to have any 
substantial amount of foam present in the mixing chamber 

during the reaction of the ingredients in the ap- 
228  paratus of the type demonstrated to the Court? A. 
In my opinion, it would be objectionable. 

Mr. Browne: Then by examining the witness on this 
exhibit, Your Honor, I wish to make it clear I am not 
waiving my objection. 

The Court: I understand that. The record may so show. 


By Mr. Browne: 


Q. Referring to the exhibit which is marked as Defend- 
ant’s Exhibit 2, what is the physical state of the materials 
in the chamber shown in Figure 1 of the drawing of that 
exhibit? A. The physical state is liquid and air in the 
process of being mixed. 
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Mr. Armore: May I ask counsel to identify the exhibit 
he referred to? 

Mr. Browne: I did. It is Defendant’s Exhibit 2. 

Mr. Armore: Exactly what is that exhibit? 

Mr. Browne: You introduced it. 

Mr. Armore: Was that Defendant’s Exhibit 2? 

The Court: This is Exhibit 2, Defendant’s Exhibit 2, he 
is questioning the witness on. 

Mr. Armore: Iam sorry, Your Honor. I misunderstood 
the question. 


229 By Mr. Browne: 


Q. Is the material in that chamber predominantly air 
or predominantly liquid? A. Predominantly air. 

Q. As the material proceeds out of that chamber to the 
right of the drawing in Figure 1 through the constricted 
orifice, is the foaming substantially completed? <A. Yes, 
sir, the foaming is substantially completed at that point. 

Q. Now, at the corresponding point of the orifice of 
the apparatus for making urethane foam, which you ex- 
hibited to the Court earlier in this trial, was the material 
passing to the atmosphere through the orifice at a corre- 
sponding point in the substantially completed foam state 
or otherwise? A. No, sir, it was almost entirely liquid 
at that state. 

Q. Would you explain to the Court whether or not ex- 
trantous air, that is, air from outside the chamber, is in- 
troduced into the chamber in Defendant’s Exhibit 1 to 
effect the foaming of the latex in the chamber? 

The Court: Did you say Exhibit 1? 

Mr. Browne: Pardon me, Your Honor. Defendant’s 
Exhibit 2. 

The Witness: Air is introduced into the mixing 
930 chamber in this example in Defendant’s Exhibit 2. 


By Mr. Browne: 


Q. And is air introduced into the mixing chamber in the 
apparatus which you demonstrated to the Court earlier 
in this trial? A. No, it wasn’t. 
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Q. If sufficient air is introduced to produce foaming in 
the latex chamber shown in Defendant’s Exhibit 2, would 
that have a tendency to increase the pressure in that cham- 
ber? A. Yes, it would. 

Q. Is there anything in Defendant’s Exhibit 2 from the 
standpoint of relationship of the orifices to rate of input 
or rate of output which would establish that there would 
be a back pressure in that chamber in the absence of the 
introduction of extraneous air? A. I didn’t see it in my 
reading of the patent. 

Q. Is the changing of the diameter of the discharge 
orifice of the mixing chamber of a urethane foam apparatus 
the only way in which you can change the pressure, if any, 
in the mixing chamber? A. No, sir. 

Q. What other ways are there? A. You can in- 

231 crease the amount of material you are putting 

through the same sized mixer with the same-sized 
orifice. 

Q. And what would be the result there? A. There would 
be an inereased pressure. 

Q. Does the increase in pressure alone increase the 
length of time that the material remains in the mixing 
chamber? <A. No, sir. 

Q. At the time the invention in suit was made, accord- 
ing to your earlier testimony, was it obvious to you that 
by putting a pressure on the liquid materials in the mixing 
chamber that you would have any effect upon the diameter 
of the cell size in the urethane foam produced? A. No, sir, 
it was not. 

Q. That is notwithstanding the prior knowledge that 
putting a pressure on the chamber in which air is beat into 
latex foam would according to the Spencer patent increase 
cell size; is that correct? A. That’s correct. You do not 
relate the two. 

Mr. Browne: That is all, Your Honor. 

The Court: Have you any recross? 

Mr. Armore: Yes, Your Honor, if I may. 
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First I would like to offer in evidence the Defendant’s 
Exhibit 2 which has been marked for identification, 
232 the Spencer patent. 
The Court: It is in for what it is worth. 
Mr. Browne: The same objection. 
The Court: The objection carries in all respects to this 
and the Court has admitted it for what it is worth. 


Recross Examination 
By Mr. Armore: 


Q. I believe you testified on redirect examination that 
the air introduced into the mixing chamber in the Spencer 
patent increases the pressure in that mixing chamber; is 
that correct? 

The Court: Yes, of course he did. 

The Witness: Yes, I did. 


By Mr. Armore: 


Q. In the same way and for the same reason, would you 
also say that the tangential air introduced under pres- 
sure into the mixing chamber of the Hoppe et al. reference 
application would increase the pressure in that chamber? 
A. For the same way and same reason? 

Q. In the same way and for the same reason? A. I 
believe they are different in this one. The air is mixed 
thoroughly into the liquid and it becomes a viscous foaming 
mass. 

In the tangential injection of air in the Hoppe 
933 patent it is used to mix a liquid open to the atmos- 
phere. 

Q. The Spencer apparatus is open to the atmosphere too, 
is it not? A. Yes, sir. 

Q: So they are both open to the atmosphere, the Hoppe 
et al. and the Spencer patent? A. Yes, sir. 

Q. The tangential compressed air current in the Hoppe 
application also mixes with the liquid mixture in the mix- 
ing chamber, is that true? A. Yes, sir, it is true. 
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Q. And also, furthermore, Hoppe et al. reference appli- 
eation discloses use of mechanical agitators as well; is that 
true? A. Yes, sir. 

Q. And it would be quite apparent, would it not, that 
if one wanted to and found it necessary, one could combine 
both the tangential air and the mechanical mixing ap- 
paratus in following the teachings in Hoppe et al. reference 
application, is that true? A. I assume. 

Mr. Armore: That is all, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. Would it be obvious, Mr. Burkholder, to do so? 
234 <A. No, sir. 

Q. I refer you to Plaintiffs’ Exhibit 3, the Breer 
et al patent, 3,056,661, and directing your attention to 
column 1, lines 40 to 57, ask if you find that same to be 
correct or incorrect in its description of whether or not 
back pressure exists in the apparatus disclosed in Hoppe 
et al. Patent 2,764,565 and the antecedent abandoned ap- 
plication which is the reference in this case? 

Mr. Armore: Objection, Your Honor. I consider that 
hearsay and irrelevant. 

The Court: Oh no, he has just asked him to read some- 
thing from one of his exhibits here. He is perfectly en- 
titled to do so. The objection is overruled. 

Go ahead and answer it. 

The Witness: I agree that it is a true description. 


By Mr. Browne: 


Q. The passage which I have just outlined you say is 
a true statement of the operation? 

The Court: You had better read it into the record. 

Mr. Browne: Read it and then follow that with the 
statement as to whether you believe that to be a true or 
untrue statement. 
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The Witness: (Reading) : 


<¢ Accordingly, specially designed chemical reaction 
235 apparatuses, such as is disclosed in United States 
Patent Number 2,764,565, issued to Peter Hoppe et 
al. on September 25, 1956, with which the parent applica- 
tion was copending, have been provided in which the 
components are separately introduced into an enclosed 
mixing chamber while stirring with the high speed 
stirrer mechanism and at least one of the components 
are introduced into the mixing chamber by injection. 
The heretofore known apparatuses are so arranged 
that the inflow of the components is located above the 
discharge nozzle of the mixing chamber so that the 
mixed components may discharge freely in a downward 
direction due to the specific gravity of the mixture. 
Such arrangement permits air to be drawn into leaks 
which may develop about the stirrer mechanism so that 
the resultant product may have voids and the like result- 
ing from entrapment of air in the mixture.” 
I believe that is a true description of what we found. 
Mr. Browne: I have no further questions. 
Mr. Armore: Your Honor, may I question the witness 
on this patent? 
The Court: On which, the Breer patent? You can ques- 
tion him upon what he already testified to or any- 
236 thing else you determine necessary but I hope we 
will stop playing battledore and shuttlecock. 


Recross Examination 
By Mr. Armore: 


Q. With respect to the portion of the Breer patent which 
you have just read, would it be correct to state that this 
portion indicates that the process of the Hoppe et al. pat- 
ent and reference application and the apparatus contem- 
plated introducing the components into an enclosed mixing 
chamber a closed mixing chamber? A. I am to assume that 
from that passage? 
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Q. That would be a correct statement in view of what 
you have just read? 

The Court: When you say ‘‘an enclosed chamber,’’ do 
you mean one totally enclosed without any orifice in which 
the exit may be made? There is no exit; is that what 
you mean by ‘‘enclosed’’? 

Mr. Armore: It is when— 

The Court: Do you mean it is completely closed? 

Mr. Armore: I am trying to answer, Your Honor. 

The Court: I wish you would answer yes or no. Do you 
mean something that has no outlet? 

Mr. Armore: Yes, Your Honor, or as an alternative, 

one that has a valve so sufficient pressure— 
237 The Court: Of course it would be closed when the 
valve is closed just as though the valve weren’t 
there at all. 
Mr. Armore: Yes, Your Honor. 
The Court: All right. 


By Mr. Armore: 


Q. Would it be correct to state in view of the portion 
of the Breer patent which you have just read that the dis- 
closure in Hoppe et al. contemplates introducing the liquid 
reactants into a closed mixing chamber? A. I don’t know. 

Q. Would it—from your experience in this field, if you 
were working with apparatus, which had a tendency to leak, 
would it be obvious to you as to what precautions to take 
to avoid such leakage, as, for example, by the introduction 
of gaskets or the like? A. If I had a leak, I think we could 
fix the leak, yes, sir. 

Mr. Armore: That is all. 

Mr. Browne: No further questions of this witness, 
Your Honor. 

May this witness be excused permanently? 

The Court: He may be excused. 


(The witness left the stand.) 
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The Court: Call your next witness. 
238 Mr. Browne: Mr. Newell R. Bender. 
The Court: He will be a long witness too? 
Mr. Browne: He will be very short, Your Honor. 
The Court: All right. 
Mr. Browne: As far as direct examination is concerned. 


Thereupon 


Newell R. Bender 


was called as a witness by and on behalf of the Plaintiffs, 
and having been first duly sworn, was examined and 
testified as follows: 

The Court: The witness has already been sworn. They 
were all sworn at the beginning of the trial. 


Direct Examination 
By Mr. Browne: 


Q. Would you please state your full name and residence 
address? A. Newell Richard Bender, 308 North Oak Hill 
Road, Cuyahoga Falls, Ohio. 

Q. By whom are you presently employed? A. Goodyear 
Tire and Rubber Company. 

Q. How long have you been employed by Goodyear? A. 
Twenty years in August. 

Q. Are you the Newell R. Bender who joined with 
939 Thomas H. Rogers and Theodore Burkholder in 
patent application Serial Number 514106 now before 

the Court? A. Yes. 

Q. Did you assign to Goodyear Tire & Rubber Company, 
the co-plaintiff in this action, your entire right, title and 
interest to the invention and any patents resulting there- 
from? A. Yes, sir. 

Mr. Browne: I will ask the Clerk to mark for identifica- 
tion Plaintiffs’ Exhibit 8. 

The Court: Has counsel a copy of it? 

Mr. Browne: Yes, Your Honor. 
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The Deputy Clerk: Plaintiffs’ Exhibit 8 for identifica- 
tion. 


(Plaintiffs’ Exhibit No. 8 was marked for identification.) 
By Mr. Browne: 


Q. Could you state who the person is in this photograph 
which I hand you? <A. That is me. 

Q. And under what circumstances was that photograph 
taken? A. It was taken during the day when I had the 
machine. 

Q. Where was the machine located at the time? 
240 A. In the research laboratories at Akron, Ohio. 

Q. To what extent, if any, does that machine 
correspond to the machine that was demonstrated to the 
Court earlier in the trial of this case? A. The differ- 
ence then was we had a plastic head when we demonstrated 
it and this one has a metal head. Other than that every- 
thing is the same. 

Mr. Browne: I will offer it in evidence as Plaintiffs’ 
Exhibit 8. 

Mr. Armore: No objection. 

The Court: It may be received in evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit 8. 


(Plaintiffs’ Exhibit No. $ was received in evidence.) 


By Mr. Browne: 


Q. During the demonstration of the apparatus to the 
Court earlier in the trial certain samples were taken in 
containers which were marked 1 and 2, respectively. Are 
those containers available now? A. Yes, they are in the 
witness room, 

Mr. Browne: Could the witness be excused to bring 
those in at the present time? 

The Court: Yes. 
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By Mr. Browne: 


Q. I show you Plaintiffs’ Exhibits 4 for identifica- 

241 tion and 5 for identification, respectively, and ask 

you if these are samples of the material produced 

during the demonstration made before the Court earlier 
in this trial? A. Those are the samples that were made. 

Q: What part did you play in the demonstration, if you 
will state for the record, please? A. When the machine 
was run I changed the pressure to run these second samples, 
increasing the pressure to run the second sample. 

Q. What was the pressure under which the first sample, 
Plaintiffs’ Exhibit 4 for identification, was run? A. It was 
less than a half-pound back pressure. 

Q. And is that less than a half-pound above atmospheric? 
A. That’s right. 

Q. After the sample was formed did you bring the 
sample up to the Courtroom? A. Yes. 

Q. And was the sample cut open in the presence of 
the Clerk and the Solicitor from the Patent Office? A. 
Yes, it was. 

Q. Would you explain why we proceeded to cut it open 
at that time rather than waiting until the Court recon- 

vened? A. Well, at that time it looked like the one 
242 sample may shrink and to keep it from changing its 

structure and shrinking down we thought cutting 
it then would prevent that shrinkage. 

Q. And in the normal operation is the material usually 
cut shortly after the foam is formed? A. Normally, yes. 

Q. If you let it wait too long, what happens? <A. There 
is a possibility of shrinkage unless that structure is broken. 
Tt could possibly shrink. 

Q. Would you remove the bag marked ‘1’ from Plain- 
tiffs’ Exhibit 4 for identification and open out and show 
the Court the product obtained? Is the product thus 
obtained what you normally expect to obtain under the 
conditions under which the apparatus was operated that 
day? A. Not normally. I have gotten a fine structure. 
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You usually have a fissure in the product. That is the 
first time it hasn’t had one in a long time. 

Q. Then did you run a second sample which is in the 
container marked ‘‘Plaintiffs’ Exhibit 5 for identification,’’ 
in the bag marked ‘‘No. 2’? A. Yes, we did. 

Q. Under what pressure was that sample produced? 
A. At 8 pounds back pressure above atmospheric pres- 

sure. 
243 Q. By ‘‘pressure”’ you are referring, of course, 
to pressure in the chamber in which the reacting 
ingredients were being mixed; is that correct? A. Yes. 

Q. Would you remove the Bag No. 2 from the box and 
exhibit that product to the Court? 

Is the product Plaintiffs’ Exhibit 5 for identification 
what you would normally expect to obtain under the con- 
ditions under which the experiment was run? A. Yes, sir. 

Q. And in what respect does the product obtained in 
Plaintiffs’ Exhibit 5 for identification differ from that 
obtained in Plaintiffs’ Exhibit 4 for identification? A. A 
coarser structure, larger bubbles. 

Q. In which? A. In the one with the high back pressure. 

Q. Would you hand both samples to the Court, please, 
so the Court may inspect and make a side by side inspec- 
tion? 

The Court: I have done it by fingers and with my eye- 
sight already. 

Mr. Browne: Counsel for the Patent Office would like 
to see the samples. 

The Court: Pass them down to counsel. 


244 By Mr. Browne: 


Q. Have the samples, Plaintiffs’ Exhibits 4 for identifica- 
tion and Plaintiffs’ Exhibit 5 for identification, changed in 
any substantial respect from the time you cut them open 
in the presence of the Clerk and counsel for the Patent 
Office? A. I can see no difference. 
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Mr. Browne: I offer in evidence Plaintiffs’ Exhibit 4, 
the product produced under the conditions described by the 
witness, namely, less than a half-pound per square inch 
above atmospheric in the mixing chamber, and contained 
in the bag marked ‘‘1.”’ 

The Court: Well, how about the other one? 

Mr. Browne: I was going to proceed with that. 

The Court: Go ahead. 

Mr. Browne: I will also offer as Plaintiffs’ Exhibit 5 
the product produced under the conditions described by 
the witness, namely, a pressure of the order of approxi- 
mately 8 pounds per square inch above atmospheric in 
the mixing chamber, and marked in the bag carrying the 
numeral! ‘2.’’ 

The Court: Have you any objection? 

Mr. Armore: No objection. 

The Court: Very well, they may be received in evidence 

and marked accordingly. 
245 The Deputy Clerk: Plaintiffs’ Exhibits 4 and 5. 


(Plaintiffs? Exhibits Nos. 4 and 5 marked for identifica- 
tion were received in evidence.) 


By Mr. Browne: 


Q: Did you ever operate or assist in the operation 
of apparatus such as shown in Plaintiffs’? Exhibit 6-A, 
B, Cand D? A. Yes, I did. 

Q: Would you explain when and under what conditions 
you' operated or assisted in the operation of that ap- 
paratus? A. This was at the time when we first put a 
valve on the outlet nozzle of our production machine. 

Q: Do you have any notebooks or memoranda or any- 
thing which make reference to the part that you played in 
the operation of this apparatus? A. Yes, I have. 

Q. Would you produce them, please? 

The Court: We will recess until 1:30. 

I looked at the clock instead of my watch. 

Proceed. 
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By Mr. Browne: 


Q. Would you produce the notebook and point out the 
pages at which you make reference to the steps taken to 
test and utilize the apparatus? 
246 The Court: Off the record. 


(Brief remarks of the Court off the record.) 
By Mr. Browne: 


Q. Would you identify the notebook to which you are 
making reference? A. The notebook is No. 2349, Goodyear 
research notebook. 

Q. And what is the period that that notebook covers? 
A. This notebook covers a period from 8/24/54 to 6/15/55. 

Q. To what page are you making reference? A. Using 
the valve as a means of restricting the outlet. 

Q. At what page is that recorded? What page number 
is it? A. Page 77. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 
Exhibit 9 page 77 of the notebook. 

The Court: Have you a photostat substitute? 

Mr. Browne: I do have a photostat substitute pursuant 
to the stipulation. I will ask the Clerk to mark that 
photostat as the exhibit and I hand a copy to the Patent 
Office counsel. 

The Deputy Clerk: Plaintiffs’ Exhibit No. 9. 


247 (Plaintiffs’ Exhibit No. 9 marked for identification 
was received in evidence.) 


By Mr. Browne: 


Q. What part did you play in making the invention in 
suit in this case? A. At the time the work was being done 
I was with Mr. Burkholder and at the time that the 
production runs were being made we noticed between us 
the effect that the width of the tube had on the material 
coming through the tube, and restriction of that flow 
through the tube, which seemed to make a difference in the 
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stream appearance, and from those results we concluded 
it was possible to restrict the flow by means of a valve 
rather than by binding a rubber tube to restrict the flow 
and get more accurate control of that flow of material. 

Q. I refer to Plaintiffs’ Exhibit 1, the file wrapper, and 
contents of the application in suit, and more particularly 
to— 

The Court: What page? 

Mr. Browne: I can’t tell the page number, Your Honor, 
because my page numbers don’t coincide with those of 
the exhibit. What I am looking for is the affidavit of 
Newell R. Bender. 

The Court: Pages 35, 36 and 37. 


248 By Mr. Browne: 


Q. I ask you if you executed that affidavit? A. Yes, I 
did. 

Q. And are the facts set forth in that affidavit still true, 
to the best of your knowledge and belief? A. Yes, they are. 

Mr. Browne: The purpose in presenting this, Your 
Honor, was to make this witness available to the Patent 
Office for cross examination in view of the fact this 
affidavit was given no weight by the Board of Appeals and 
the Examiner, so I have completed my direct examination 
of this witness and he is available for cross examination. 
The Court: Very well. 

You may cross examine him, Mr. Armore. 

Mr. Armore: May I have Plaintiffs’? Exhibit 4 and 
Plaintiffs’ Exhibit 5, please, the samples? 

The Deputy Clerk: Yes. 


Cross Examination 
By Mr. Armore: 


Q. Mr. Bender, I would like you to look at Plaintiffs’ 
Exhibit 4, if you will. I hand it to you. I believe you 
testified that that product is not fissured or cracked. Is 
that correct? A. That’s right. 
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249 Q. What pressure was used in preparing that 
particular product? A. It was less than a half- 
pound back pressure over normal atmospheric pressure. 

Q. So it is possible to operate at pressures or with 
pressures, and still get a product that is not cracked? 
A. That’s correct. 

Q. At pressures under a half-pound? <A. Yes. 

Q. Now I ask you to look at Plaintiffs’ Exhibit 5. 

At what pressure was that product prepared; at what 
pressure did the mixing take place? A. Approximately 8 
pounds of back pressure. 

Q. Will you examine the distribution of cell structure in 
that product? Would you say that the distribution of cell 
structure is uniform throughout the product? A. No, it 
is not. 

Q. It is not at all uniform? A. No, in this sample, no. 

Q. Would you say then that it is possible to operate 
at pressures above atmospheric or pressures from 5 to 60 
pounds per square inch with respect to the mixing opera- 
tion and still obtain a product in which there is no uniform 

distribution of cells or uniformity in cell size? 
250 A. It is possible. 

Q. With respect to the affidavit which you have 
submitted and concerning which you testified and is now 
in the record, it is indicated in this affidavit that you 
performed these tests or experiments on machinery or 
apparatus purchased from the Mobay Chemical Company? 
A. That’s correct. 

Q. That was the apparatus you used in performing 
those experiments? A. Yes. 

Q. Did you order this machinery? Did you personally 
order this machinery from Mobay? A. That’s right. 

Q. Did you specify precisely the type of apparatus 
you wanted in terms of details as to units, various elements, 
dimensions, and so forth? A. No, the machine was ordered 
as similar to the one that they had at their laboratories at 
New Martinsville. 
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Q.'Did they have more than one machine in their 
laboratories? A. Yes, but they only had the one labora- 
tory machine and that is the one that we wanted. 

Q.' Was the machine represented as conforming to any 

particular patent, to the disclosure in any particular 
251 patent? A. That I did not know, but since then yes, 
I do know. 

Q. Was it represented to you by Mobay as conforming 
to any particular patent? A. Not to me personally, no. 

Q. Was it represented to your knowledge—and you 
personally ordered this equipment? A. That’s right. 

Q. Upon inspection of the machines at the Mobay plant 
or from their circulars? A. At the New Martinsville, 
West Virginia plant. 

Q: And you selected this particular machine? A. That 
is right. 

Q. Did you receive the machine with several discharge 
orifices to be affixed to the mixing chamber? A. No, just 
one. 

Q. Were different-size discharge orifices available with 
the machine? A. I frankly don’t know. 

Q. You made no inquiries about that? A. No. 

Q. Did you specify a particular size? A. No, that just 
came with the machine. 

Q. Do you consider that this machine corresponds 

252 to any particular modification in the disclosure of 

Hoppe et al reference application? A. I am not 

familiar now with the Hoppe patent to know whether it 
does or not. 

Q. I see. 

Would you know whether this machine corresponds to 
any of the numerous processes disclosed in the Hoppe et 
al. reference application? A. I don’t know. 

Mr. Armore: May I ask the witness to be handed De- 
fendant’s Exhibit 2, the patent to Spencer? 


(A document was handed up by the Clerk.) 
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By Mr. Armore: 


Q. Were you aware of this patent at any time prior to 
this trial? Were you aware of the existence of this 
patent prior to this trial? A. Ihave never seen it at all, no. 

Q. In 1955 did you know whether at that time or prior 
thereto it was known to the art that varying the presse 
under which ingredients for mixing foam materials were 
mixed would give you different results with respect to cell 
size in the product? A. No, I didn’t. It was as startling to 

me as it was to anybody else, I guess. 
253 Q. If you were aware of the knowledge available 

in the art that the components used in forming foams 
could be mixed and were mixed under pressure—and I 
refer you, for example, to latex materials, and that also 
variations in pressure would result in variations in cell 
size, would that not lead you to at least try mixing 
polyurethane materials, forming materials under pressure 
and varying the pressure in order to get varying cell sizes 
in the products? 

Mr. Browne: I will object to the question, again, on the 
ground of being ambiguous as to where the pressure is that 
counsel is talking about. 

Mr. Armore: In the mixing chamber. 

The Court: Overruled. 

I suppose you withdraw your objection since he made 
that statement? 

Mr. Browne: Since he clarified the question I with- 
draw it. 

The Court: All right, he may answer it. 

The Witness: It would be just an opinion because the 
conditions didn’t come up that way and I can’t say what 
I would have done if I had known it. 


By Mr. Armore: 


Q. But if you had been aware— 
254 The Court: He said he wouldn’t know what to 
do if he had known. 
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Mr. Armore: Yes, Your Honor. 
The Court: Therefore, he wasn’t aware. 


By Mr. Armore: 


Q. With respect to your affidavit and the Experiment 
No. 1 contained therein—you are familiar with your affi- 
davit sufficiently? A. I would like to be refreshed on it. 

Q. I direct your attention to Experiment 1. 

Mr. Browne: That should appear on page 36 of the file. 


By Mr. Armore: 


Q. Do you recall that experiment? A. Yes, sir. 

Q. Did that experiment include as one of the com- 
ponents water, one of the liquid components? A. Yes. 

Q. It also included as one of the liquid components, the 
other liquid component tolylene di-isocyanate and a 
polyester; is that correct? A. That is right. 

| Q. Now, at what pressure was the polyester fed 
955 | into the mixing chamber? A. I don’t know because a 

‘half-inch or %ths inch pipe fed it into the mixing 
chamber and there was no pressure gauge on that. 

Q. So you don’t know at what pressure the polyester 
component came into the mixing chamber? A. No. 

Q. However, the di-isocyanate came in at 750 pounds 
per square inch pressure? A. That is right. 

Q. And at what pressure was the water introduced into 
the mixing chamber? A. I must say the way this experi- 
ment’ 1 reads here now it doesn’t say that this particular 
one had water in it. 

Q. This experiment may not have had any water? A. 
It is quite possible, the way it reads here now. 

Q.'In other words, to get a satisfactory polyurethane 
foam material, water is generally required? <A. To make 
the foam, yes, sir. 

Q. However, even with these limited materials and in- 
adequate information as to the specific pressures of the 
certain components, when the discharge nozzle was made 
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sufficiently small, a back pressure did develop in the mixing 
chamber; is that true? A. In this particular— 

256 Q. As indicated in Experiment 2? A. Yes, a 
half-pound back pressure. 

Q. Would it be reasonable to state from your work in 
these experiments that if all of the necessary components, 
the water, the polyester, and the di-isocyanate were fed 
into the mixing chamber at a very high pressure, even 
above 750 pounds per square inch each and with an inlet 
capacity larger than the outlet capacity, even using a 
square inch diameter discharge orifice, a back pressure 
would still develop in the mixing chamber? A. I don’t 
know. I didn’t do it that way, so I couldn’t tell you. 

Q. You can’t say? A. I didn’t do it, no. 

Mr. Armore: That is all. 

The Court: Have you any redirect? 

Mr. Browne: Yes, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. Did you receive any instructions from Mobay as 
to how to operate the apparatus which you acquired? A. 
No, there were no instructions with the machine at all. 

Q. Subsequent to receiving the machine, did you 

257 receive any information from Mobay as to how to 

produce polyurethane foam? <A. Yes, we got some 
information since then, yes. 

Q. And when you first obtained that machine had you 
already made the invention in suit? A. Yes. 

Q. Before you made the invention in suit when you were 
operating an apparatus such as Plaintiffs’ Exhibit 6-A, B, 
C and D, and before you discovered the effect of back 
pressure on cell size, what means did you employ to control 
cell size uniformity and reduce fissuring? A. Compound- 
ing of the material. 

Q. Can you explain any reason why these Plaintiffs’ 
Exhibits 4 and 5 are different from what you would 
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normally expect under the conditions under which these 
tests were run before the Court? A. Yes, I have a theory 
on it. 
Q. Would you state to the Court your explanation? 
Mr. Armore: Objection, Your Honor. I would object 
to any theory. It is speculation on the part of the witness. 
The Court: I don’t know if it is speculation. Wait 
until he gives his answer. Then if it is you can make a 
motion to have it stricken. 
258 The Witness: The material had been run on the 
machine the day before at lower temperatures and 
we got good samples. 


By Mr. Browne: 


Q. Will you tell the Court what you mean? A. There 
was a fissured sample with fine structure, and the second 
sample with the higher back pressure in the mixing cham- 
ber would have been fissure-free and coarser in structure. 

Q. You say ‘“‘would have been.”? ‘Will you tell the 
Court what actually happened the day before when you ran 
those same tests under the same conditions? A. The same 
materials were left in the machine. This thing was changed. 

As a matter of fact, the temperature was warmer the 
next day than it was the day before. The day we ran 
it here it was warmer and by that very reason it should 
have been finer structure but it wasn’t. 

The only possible difference that I can understand at 
all was that some dissolved air that was in the resin could 
come out during the night and made it correspondingly 
coarser structure. 

Q. Was there any fissure in the samples you ran the day 

before the demonstration for the Court on the 
259 sample that was taken at less than .5 of a pound 
per square inch? A. Yes, there was fissure. 

Q.' Was there uniformity and larger pore size on the 
material you ran that day on the material that was 
produced at 8 pounds per square inch in the mixing 
chamber? A. Yes, there was better uniformity. 
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Q. Then to what do you attribute the difference in the 
results in the run made before the Court as compared with 
the runs made the day before? A. Just the difference in 
the amount of air in the resin mix. 

Q. Did it have anything to do with the presence or 
absence of back pressure? <A. It had nothing to do with it. 

Q. When you first obtained the Mobay machine, did 
you operate it with your ordinary formulations in the form 
in which you received the machine? A. Yes. 

Q. Was there any evidence to you that there was or 
was not back pressure in the mixing chamber in that 
machine as received from Mobay? <A. No, none that I 
knew of at the time. 

Q. Perhaps my question was not clear. Was there 
260 evidence of back pressure? A. No, there was actual 
evidence there was no back pressure because we 

got fissuring of the material, of the foam we ran. 

Q. Was there any other evidence of lack of back pres- 
sure in the Mobay machine when you first ran it? A. 
Very fine structure and fast-flowing material. 

Q. What was the appearance of the stream of the ma- 
terial passing through the discharge orifice? A. It ap- 
peared to be foaming as it came through the orifice. In 
other words, it was a very fuzzy stream. I believe that is 
a term we used to describe the stream. 

Q. Is that a desirable or objectionable thing to have it 
fuzzy to that extent? A. It was a detriment to the foam 
at that time. 

Q. Did you take steps to improve the product which 
you obtained from the Mobay machine? A. At first we 
did by compounding but then we went back to the mixing 
pressure, pressure in the head. 

Q. And did the mixing under pressure in accordance 
with the teachings of this invention have any advantage 
over changes of formulation to control cell size and uni- 

formity? A. Very definitely. 
261 Q. What were those advantages? A. If you used 
in formulating a resin, if you tend io get fissuring, 
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you can get rid of that fissuring and change the structure 
by a back pressure in the mixing head alone. If we did not 
have that control we would have to do it completely by 
compounding and that would mean removing all the ma- 
terials from the machine and recompounding and putting 
them back in again, and that involved more time and more 
materials to do it, but with the valve on the outlet you can 
change that back pressure and make a good foam out of 
a material that you would have to go to considerable 
trouble to improve. 

Mr. Browne: I have no further questions. 

The Court: Have you any recross, Mr. Armore? 

Mr. Armore: Very brief, Your Honor. 


Recross Examination 


By Mr. Armore: 


Q. In using equipment of this type where there is a dis- 
charge orifice, is it not common and frequent to find a 


valve in the discharge outlet? A. But there wasn’t before 
we did it, that I know of. 
Q.' In other comparable equipment for mixing materials, 
is it not common to find valves, either manually or auto- 
matically controlled, to control the discharge of the 
262 material? A. Some materials, yes. 
Q. If you wanted to maintain these materials for 
a longer period in the mixing chamber in order to get 
better mixing, wouldn’t it be obvious to put a valve in the 
discharge outlet? A. To me, no. 
Mr. Armore: That is all. 
Mr. Browne: I have no further questions, Your Honor. 
The Court: He may be excused. 


(The witness left the stand.) 


The Court: Call your next witness. 

Mr. Browne: Mr. Garrett H. Barnes. 

The Deputy Marshal: Mr. Barnes has also been sworn, 
Your Honor. 
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The Court: Yes. 
Mr. Browne: Let the record show that this witness has 
also previously been sworn. 


Thereupon 
Garrett H. Barnes 


a witness called for and by the Plaintiffs, having been 
previously sworn, was examined and testified as follows: 


Direct Examination 
By Mr. Browne: 


Q. Would you please state your name and resi- 
263 dence address? A. Garrett H. Barnes, 3533 Bath 
Road, Akron 13, Ohio. 

Q. Have you ever been employed by Goodyear Tire and 
Rubber Company, the plaintiff in this case? A. I have. 

Q. When were you first employed by Goodyear? A. In 
1925. 

Q. Are you presently employed by Goodyear? A. No, 
sir. 

Q. What is your present status, and if you are employed 
by anyone state by whom you are employed? A. I am 
retired. I am unemployed since the first of this year. 

Q. Are you receiving a retirement income from Good- 
year? <A. Yes, sir. 

Q. During the time you worked with Goodyear, would 
you please state chronologically in brief what your various 
duties were? A. Starting I had some miscellaneous jobs, 
including mechanical goods compounding. In 1937 I went 
to England to investigate latex foam. As a result we got 
into latex foam. I continued in that up until October, 1959. 

In 1953 we became interested in urethane foam, 
264 We continued with urethane foam up until, again, 
late 1959. 

I have had charge primarily since 1957 on of the develop- 
ment efforts on foam products. 

There was one minor excursion during that time into 
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foam vinyl] but any foamed flexible product has been in 
our department. 

Q. That would include latex foam as well as urethane 
foam and vinyl foam? A. Yes. Very little vinyl foam. 

Q. Who were some of the other people who were in 
the urethane foam field in earlier years when Goodyear 
started to enter the field? A. It seems like everybody 
joined it about the same time. 

Q. Would you name some of the companies? 

Mr. Armore: I object to this, Your Honor. 

The Court: You object to what? 

Mr. Armore: I object to that question and answer as 
hearsay. 

The Court: He hasn’t answered it, as I remember. 


By Mr. Browne: 


Q. Would you state the names of some of the companies 
that you know that were in the polyurethane foam 
265 | activity in the early years when Goodyear was 


starting it? A. Yes. They are very much as shown 
in this Fortune Magazine. 

Q. What is that to which you are referring? A. This 
is a Fortune Magazine for March, 1955. 

Q. And what pages are you referring to? A.I am 
referring at the moment to page 111. 

Q. What is there in this article to which you are re- 
ferring that bears on the answer to the question that I put 
as to the names of the companies who were also active 
in this field at the time? A. This particular paragraph. 
All of the major rubber companies have been moving into 
this new business. referring to the title, ““The Next Great 
Synthetic,”? which was urethane. 

Mr. Armore: I object to that, Your Honor, as hearsay. 

The Court: Which part do you object to? 

Mr. Armore: The part that he just read. 

Mr. Brown: I believe the witness has testified that this 
is a statement that he is reading from Fortune Magazine. 
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Do you dispute the fact that appears in Fortune Magazine? 
Mr. Armore: I object to the reliance upon 
266 Fortune Magazine and the article. 
The Court: Are you familiar with it? 

Mr. Armore: No, Your Honor, I am not. 

The Court: I will overrule your objection anyhow with- 
out prejudice. 

Mr. Browne: At this time I will offer in evidence as 
Plaintiffs’ Exhibit 10 the cover page, the index page, page 
5, page 110, 111, 112, 113 and 166 and 169 of Fortune 
Magazine of March, 1955, the article to which the witness 
has made reference being entitled ‘‘The Next Great 
Synthetic,”’ by Francis Bello. 

And I will point out that the relevance and materiality 
of this exhibit will be established by the fact that there 
are frequent references in this article to the activities of 
Goodyear, the plaintiff in this suit, in this field; there are 
references to Mobay, who was a licensor of Goodyear, 
DuPont, who was a licensor of Goodyear, and there was 
even reference to certain individuals and there is also a 
diagramatic showing of the chemical reaction which is 
typical of formulation of polyurethane foams. 


Mr. Armore: I object to the introduction of this and 
the acceptance of this material as evidence on the ground 
that it constitutes nothing but hearsay. There is no 

opportunity for cross examination. There is no 
267 indication as to the competence of the author of 

the article or the accuracy of anything set forth in 
the article. 

The Court: Overruled. 

Mark it in evidence. 

Mr. Browne: I think it would be best if we put the 
entire magazine in but we are only relying upon the 
portions I designated, namely, the cover, title page and 
certain designated pages. 

It would be more convenient for the use of the Court to 
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have the entire publication but I will only rely upon the 
portions indicated. 

The Court: Well, the portions that you rely on you 
have had photostatic copies made, have you not? 

Mr. Browne: Yes, Your Honor. 

The Court: Wouldn’t that be better? 

Mr. Browne: Unfortunately, there are some photographs 
in there that show up better in the magazine than on the 
photo reproductions. I think it would be good to include 
as Plaintiffs’ Exhibit 10-A a photostatic copy of those 
same pages. 

The Court: Very well. 

The objection will continue. 

Mr. Armore: Yes, Your Honor. 
268 The Court: And it is overruled and it may be re- 
ceived in evidence. 

Mr. Armore: I would also like to indicate the irrele- 
vance— 

The Deputy Clerk: Plaintiffs’ Exhibit 10 and 10-A. 


(Plaintiffs’ Exhibits Nos. 10 and 10-A were marked and 
received in evidence.) 


By Mr. Browne: 


Q. Now, referring to page 110 of Plaintiffs’ Exhibit 
10, Mr. Barnes, on the second column under the heading 
“The Foam With Everything,’’ the statement is made: 


“‘The chemical firms with the biggest stake in the 
new field are E. I. duPont de Nemours and Mobay 
Chemical Co., the latter a newly formed subsidiary of 
Monsanto and Bayer of Germany.’’ 


Did you have any dealings with any people connected 
with either or any of those companies named? A. Yes, sir. 
Q. Would you state the nature and extent of your deal- 
ings with them in so far as they pertain to urethane foam? 
A. Goodyear had done considerable preliminary work in 
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urethanes generally and as such became acquainted with 
duPont and obtained a license from duPont. 

Q. May I interrupt you at that point and show 
269 you a paper bearing the notation: 


“Cellular Reaction Product—License Agreement 
between BE. I. du Pont de Nemours & Company and 
The Goodyear Tire & Rubber Company”’ 


and ask you if that is the license to which you refer? A. 
Yes, sir. 

Mr. Browne: It has been agreed between counsel for 
the Patent Office and counsel for the Plaintiffs that the 
original having been submitted to counsel for inspection 
showing the signatures that we may introduce photocopies 
in lieu of the original subject to his right to object on such 
other grounds as he may assert. 

Mr. Armore: Yes, Your Honor. 

And I object on the ground that it is irrelevant and im- 
material. 

The Court: Overruled. 

Mr. Browne: That is Plaintiffs’ Exhibit 11. 

The Deputy Clerk: Plaintiffs’? Exhibit 11. 


(Plaintiffs? Exhibit No. 11 was marked and received 
in evidence.) 


By Mr. Browne: 


Q. And I also show you a photocopy of another paper 

bearing the notation ‘‘SR180B’’ with the heading of ‘‘This 
Agreement Made as of the First Day of January, 
270 1954,’ and I ask you if you know what that is? 
The Court: Agreement between what parties? 

Mr. Browne: That is between duPont and Goodyear 
supplementing the one previously entered into. 

The Court: All right. 

The Witness: Yes, sir. 

The Court: Mr. Armore’s objections may go to all of 
these with the same ruling. 
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Mr. Armore; Yes, Your Honor, I would have the same 
objection to all of them. 


By Mr. Browne: 


Q. Does this paper which you have just identified relate 
to the Plaintiffs’ Exhibit 11 in any way? A. May I ask 
what Exhibit 11 is? 


(Plaintiffs’ Exhibit No. 11 was shown to the witness 
by counsel.) 


The Witness: Yes. 

Mr. Browne: I offer in evidence as Plaintiffs’ Exhibit 
No. 12 the photocopy of the exhibit identified by the witness. 

The Court: It may be marked in evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit 12. 


(Plaintiffs? Exhibit No. 12 was marked and received 
in evidence.) 


271 Mr. Browne: We do not have the original of this 

last exhibit and rather than go through any trouble 
and trying to establish the original—it is not too relevant 
except that it supplements the earlier agreement—so I 
will withdraw that and strike the exhibit number. 


(Plaintiffs’ Exhibit No. 12 withdrawn.) 
By Mr. Browne: 


Q. I interrupted you as you were identifying the agree- 
ment which Goodyear had with duPont. Would you con- 
tinue with your testimony then as to the relationship, if 
any, you had with any others in that article? 

The Court: You are referring to the article in Fortune? 

Mr. Browne: The article in Fortune Magazine, page 
110, second column, with reference to duPont, Mobay, 
Monsanto and Bayer. 

The Witness: We obtained a small sample of urethane 
foam in early 1953. It was a foam that I had personally 
seen. 


149 


By Mr. Browne: 


Q. Do you have a sample of that? A. Not that par- 
ticular sample. I have a sample obtained later that 
year. 
272 Q. Later in 1953? A. Yes. 
Q. Could you produce that at this time? A. Yes, 
I believe Mr. Rogers has it in the witness room. 

Q. Would you ask Mr. Rogers for the foam? 

There are two samples in here. Would you pick out 
whichever one it is you are referring to in your testimony? 

Would you say where you obtained that sample? A. This 
was obtained from Ford Motor Company, in Cologne, 
Germany. 

Q. When? A. In the fall of 1953. 

Q. And did you personally bring it back to the United 
States with you? A. I brought part of it back and the 
rest we had shipped. There were automobile pads being 
used in the production line of the Ford Motor Company 
plant in Cologne, and we had some of them shipped here. 

Q. How would you describe the cell structure in the 
sample you just produced? A. Well, it is hard to tell now, 
it has deteriorated so bad, but it looks like fairly uniform, 
fine cell structure. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 

Exhibit 12 the sample identified by the witness. 
273 Mr. Armore: I object on the ground that has not 

been definitely established that the witness personally 
received this or had personal knowledge that this came 
from the source he indicated. 

The Court: Where did he get it? 

The Witness: At the Ford Motor Company in Cologne. 

The Court: I thought you got that in Germany. 

The Witness: I did, Cologne, Germany. 

The Court: I thought you said Ford. 

The Witness: Ford Motor Company in Cologne; that is 
German Ford. 
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The Deputy Clerk: Plaintiffs’ Exhibit No. 12. 


(Plaintiffs’ Exhibit No. 12 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Now would you go back to the time in 1953 before 
you obtained this foam sample and tell us how you came to 
ultimately obtain it and how you came in contact with 
Bayer? A. In the spring of 1953 when we first saw this 
sample we became interested, naturally, in the product. 
We arranged a trip to Germany which covered the period 
July 17th to August 7th. I went, together with our Sales 

Manager of the Foam Department at the time. 
274 Q. Who was he? A. Mr. Pauley. 
We went to England from July 19th to the 24th. 
That was foam latex rather than urethane. That was in 
1954. 

From July 26th to 27th we were at Continental in Ger- 
many, at Hanover. 

Q. What business is Continental in? A. Continental 
makes tires, foam urethane at the time, foam latex and a 
line of mechanical goods. It is a complete rubber company. 

Q. You may proceed. A. We then went to the Bayer 
Company on July 28th and 29th. 

We saw Dr. Conrad and Dr. Fromandi and Dr. Stocklin 
and Mr. Post. 

We tried to find out what the proposition would be for 
a license, how they intended to handle it, and whether we 
would be considered in any such licenses. 

Q. You already had a license from duPont in the United 
States under their patent on urethane foam? A. Yes, sir. 

Q. Proceed. A. We were told that until we had 

975 such a license we could not expect to receive infor- 

mation in confidence or be told too much about the 

process. We were, however, shown a small machine in 
operation. 
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We were also told at the same time we could not receive 
further information, and we were put on our good behavior, 
so to speak, to not ask questions. 

It was a very friendly deal, but it was understood that 
we could not ask leading questions of a technical nature. 
So, we did see the process and we asked for further infor- 
mation about a contract, the terms, and how would we go 
about it. We were referred to their New York office, to a 
Dr. Hansen, and we worked with him, and we made our 
first call, together with Mr. O’Brien, from our Patent 
Department, in September of 1953. 

We made several calls after that almost on a weekly 
basis. We were finally told that we would have to wait 
until they had lined up an American company to take over 
their interests. 

Q. Did they mention to you the name of the American 
company that they intended to deal with? A. At that time 
they did not know. They finally did agree on a company, 
Monsanto, and they organized Mobay as the combination of 
Monsanto and Bayer in April of 1954. 

Q. When you came back from your trip to Ger- 

276 many in ’53 what was the status of the development 

of the urethane experimentation in Goodyear? A. 

We had had some preliminary experience going back to the 
duPont patents on rigid foam. 

Q. Would you explain what you mean by ‘‘rigid foam”’ 
as distinguished from anything else? A. It is rigid versus 
flexible and I think the term more or less explains it. 

The rigid foam resists pressure, resists bending. It is 
more like a rigid material, and while the flexible is designed 
for cushioning and comfort and softness. 

Q. It is really a stiffly inelastic, then? 

The Court: It is unbending. It is stiff. It is firm. 

The Witness: There are varying degrees of stiffness, 
Your Honor. 
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By Mr. Browne: 


Q. You were working with the so-called rigid foams 
under the license? A. With duPont? 

Q. Right. A. And that work was largely confined to 
radomes for aircraft. A radome is a supporting for elec- 
tronics of some sort. 

Q. For whom were the radomes being manu- 
277 factured? A. For the government. 
Q. Pardon me? A. For the government. 

Q. The United States Government? A. The United 
States Government. 

Q. Then after you— A. We were working with Lock- 
heed, incidentally. 

Q. Then what was the next thing you did with respect 
to development in the polyurethane foam art after you got 
back from your trip to Germany in 1953? A. On return we 
found that our Research Department had been working 
while we were away, and they came up with some fairly 
good-looking samples. Our work then was pushed to the 
developing of processing equipment and we went through 
a series of machine designs, mixing processes and equip- 
ment set-ups. 

Q. What effect, if any, did your observations in Ger- 
many have on the further development of your latex foam 
business? A. Well, the urethane foam looked so good as 
far as simplicity of manufacture and as far as possibilities 
that we had planned an expansion of our latex foam slab, 
which means continuous length, and in our case with thick- 
ness up to an inch and a half and width up to 54 inches, 

something like a country mile, and we were afraid 
978 that we would over-extend ourselves and we recom- 

mended that the two and a half million dollars that 
we had sort of earmarked and expected to put in that oper- 
ation be held up. It was held up and we eventually can- 
celled it. 

Q. What was done with that two and one-half million 
dollar allocation? A. Pardon? 
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Q. What was done with that money, or the equivalent 
of it? A. Part of the money found its way into acquiring 
urethane equipment. 

Q. And then, as I understand, Goodyear went ahead and 
made different designs of polyurethane foam manufactur- 
ing equipment? A. Yes. 

Q. For what kind of foam was that designed, flexible or 
rigid? A. At the time, flexible. 

Q. When you were at the Bayer plant in Germany and 
saw the apparatus operating, was there anything from 
which you could determine whether there was a back pres- 
sure in the mixing chamber of the machine which you ob- 
served? A. I would say there were no such facilities built 

into that machine. 
279 Q. And did you actually see the product formed, 
in your presence? A. I did. 

Q. What was the consistency of the material which came 
out of the discharge orifice, as you observed it? A. It was 
a stream with no apparent pressure on it. It looked more 
like a gravity drop of a stream. 

Q. Referring to page 112 of the Plaintiffs’? Exhibit 10, 
is there any resemblance between the photograph there and 
what you observed at Bayer in Germany? A. I would say 
it was very, very similar, or identical. 

Q. And the stream which is discharging from the nozzle, 
does that appear to be about the appearance of the stream 
that you observed? <A. Yes, sir. 

Q. Did anyone tell you during the course of your visit 
how you would control cell size or uniformity of cell size 
or avoid fissuring in the manufacture of urethane foam? 
A. In 1953, without a license agreement, we could not talk 
about that. 

Q. And did you talk about it? A. No. We were put on 
notice not to. They were nice; ‘‘We will show you but 

ask no questions.”’ 
280 Q. Did you pursue your negotiations with Bayer 
or Mobay in an effort to obtain a license? A. We 
did. 
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Q. What steps did you take and what were the results 
of those steps? A. Well, Mobay was set up eventually in 
May of 1954. It took from there until April of 1955 to get 
a contract signed. I checked our patent department and I 
would say that is not a slow time. It is a fast time, includ- 
ing the applications of licensee, and so forth, so we signed 
the contract 11 months actually after Mobay was set up. 

Q. And generally speaking, what did that contract call 
for as'far as Goodyear obligations to Mobay were con- 
cerned? A. It called for $40,000.00 lump payment. 

Mr. Armore: I object, Your Honor. 

The Court: What is that? 

Mr. Armore: I object, Your Honor. 

The Court: I think the contract would be the best evi- 
dence. 

Mr. Browne: All right, I will put the agreement in. 

The Court: Well, it really is half-past 12 now. We will 
take our usual recess until half-past one. 


(Thereupon, at 12:30 p.m., the Court recessed until 1:30 
o’clock p.m.) 


281 After Recess 


(The Court resumed at 1:30 o’clock p.m., pursuant to 
luncheon recess.) 


The Court: The witness will resume the stand. 
Thereupon 


Garrett H. Barnes 


the witness at the beginning of the recess, resumed the 
witness stand and was further examined and testified as 
follows: 


Direct Examination (Resumed). 


By Mr. Browne: 


Q. As a result of your negotiations with Mobay, Mr. 
Barnes, was an agreement entered into between Mobay and 
Goodyear? <A. It was. 
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Q. I show you a paper and ask you if you can identify 
it? A. Yes, sir. 
Q. Is this the agreement that was entered into between 
Mobay and Goodyear? A. That is right. 
Mr. Browne: I offer in evidence a photocopy of the 
agreement identified by the witness as Plaintiffs’ Exhibit 
13. The original is available for inspection by coun- 
282 sel for the Patent Office. 
Mr. Armore: Objection, Your Honor, on the 
ground it is irrelevant and immaterial. 
The Court: Overruled. 
The Deputy Clerk: Plaintiffs’ Exhibit No. 13. 


(Plaintiffs? Exhibit No. 13 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Did that agreement call for the payment of a sum of 
money by Goodyear? A. Yes, it did. 

Q. What was the amount of money? A. $40,000.00. 

Q. What was that $40,000.00 to cover? A. Know-how. 

Q. Was there a separate amount to be paid by Goodyear 
for the right to operate under any patents that Mobay 
might obtain? A. There was. 

Q. Was that on a flat sum or royalty basis? A. Royalty 
basis. 

Q. That was separate from and in no way interdependent 
upon the money paid for know-how? A. No, sir, it was in 

addition to. 
283 Q. Would you state what your understanding was 
as a result of your negotiations as to what Mobay 

was obligated to furnish Goodyear by way of know-how 
under this agreement? 

Mr. Armore: Objection, Your Honor. 

The Court: I think the agreement itself is the best evi- 
dence of that, isn’t it? 

Mr. Browne: This man negotiated the agreement and I 
thought it would be proper for him to testify what he 
understood he was obtaining. 
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The Court: It is not the best, though; the contract is. 

Mr. Browne: That is the best evidence of what Mobay 
was obligated to give, that is right, Your Honor. I will 
withdraw the question. 

The Court: All right. 


By Mr. Browne: 


Q. Going back just briefly to your return to the United 
States after your first visit to Germany in 1953, did you 
render a report to your superiors in Goodyear as to what 
you noted during the course of your visit to Germany? A. 
Yes, sir. 

Q. I show you a paper and ask you if you can 
984 identify it? A. Yes. 

Q. What is that paper? A. It is a very short 
summary to our management of our trip and our recom- 
mendations. 

The Court: It is a report made by you, is it? 

The Witness: By me, together with Mr. Pauley. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 14 the report identified by the witness. 

The Court: Do you object to this also, for the same 
reason? 

Mr. Armore: Yes, Your Honor. 

The Court: The same ruling. It may be marked in 
evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit No. 14. 


(Plaintiffs’ Exhibit No. 14 was marked and received in 
evidence.) 


By Mr. Browne: 


Q.'Under the terms of the agreement, Plaintiffs’ Exhibit 
13, did Goodyear exercise its right to visit the Bayer plants 
in Germany? <A. We did. 

Q. Would you state when and how it exercised those 

rights and what transpired as a result of those visits 
285 or rights exercised? A. We started in 1955, Mr. 
Rogers and myself. 
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Q. Is that the Mr. Rogers who is an applicant in this 
case before the Court? A. That’s correct. 

We first went to Dunlop, England. 

Q. When was that? A. October 10th to 12th. 

Q. 1955? A. 1955. 

We went to Continental, Hanover, Germany, on October 
13th and 14th. 

We went to Bayer October 17th to 20th. 

During that trip we also visited the works where the 
equipment manufacturers for Bayer built the machines 
that Bayer was selling. 

On October 2ist we went to Dunlop and Continental and 
on October 25th we went to Italy and returned home. 

Q. Prior to your going to Germany did you exercise 
your right under the contract to visit any installations in 
the United States in connection with the fulfilling of the 
obligation of Mobay under this agreement? A. We did. 

Q. Where did you go, what did you do, and with 
286 whom did you confer? A. Our first meeting with 
Mobay was at St. Louis. It was May 3rd and 4th 

of 1955. 

Q. Was that subsequent to the effective date of the agree- 
ment? A. Yes, that was later than the agreement. The 
agreement was entered into in April. 

On June 7th Mobay representatives visited us in Akron 
for a joint meeting. 

On July 13th we went to the Mobay manufacturing plant 
and laboratories and research plant at New Martinsville, 
West Virginia. 

Then, as stated before, on July 28th and 29th, to Bayer, 
in Germany. 

Q. In the course of your visits to Mobay in St. Louis or 
New Martinsville or in Germany, did you at any time see 
or talk to Erwin Weinbrenner, the co-inventor in Patent 
No. 3,056,661, and the co-inventor in the application relied 
upon by the Patent Office in this suit? A. Yes. On June 
7th in Akron he attended the meeting. 
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Q. Was that, again, after the agreement was in force? 
A. After the agreement, yes. 

Q. Was there any other time? A. Again on July 28th 

and 29th in Germany. 
287 Q. ‘Any other time’? A. No. 

Q. In any of the meetings at which Erwin Wein- 
brenner was present, did you hear him or anyone else 
present refer to the desirability of using a back pressure 
in the mixing chamber of a polyurethane foam apparatus? 

Mr. Armore: Objection, Your Honor. 

The Court: On what ground? 

Mr. Armore: On the ground of hearsay. 

The Court: It calls for a yes or no answer. 

The objection is overruled. 

Mr. Armore: May I make a comment? 

The Court: No, I have ruled. He merely asked whether 
or not it was mentioned. That merely requires a yes or 
no answer. If the witness attempts to tell what somebody 
else told him your objection might be considered. As it 
stands now, it is overruled. 

The Witness: I did not. 


By Mr. Browne: 


Q.' Under the terms of the agreement, was it obligatory 
upon him as a representative of Mobay to disclose to you 
whether back pressure should be used to improve the 
results of operation of the Mobay apparatus? A. That 

would be within the scope of the agreement, yes, 
288 sir. 
Q. So far as you know, did he ever disclose it to 
you or anyone else in Goodyear? 

Mr. Armore: Objection, Your Honor. 

The Court: Overruled. 

You may answer. 

The Witness: As far as I know, no. 


By Mr. Browne: 


Q. Did there come a time when Mobay called to the at- 
tention of Goodyear, under the terms of the agreement, 
the know-how that back pressure should be induced in the 
mixing chamber to improve the result? A. Yes, they put 
out a bulletin dated July 13th, 1956. They stressed the 
importance and value of back pressure. 

Q. Referring to page 34 of Plaintiffs’ Exhibit 1, I will 
ask you if that is the memorandum to which you refer? <A. 
Yes, it is. 

Mr. Browne: I call the Court’s attention to the fact 
that Exhibit 1, the file wrapper and contents of the file be- 
fore the Patent Office at the time the action was rendered 
on the appeal in this case— 

Mr. Armore: Your Honor, while the document is a 

part of the contents of the Patent Office file wrapper, 
289 nevertheless it stays in the same status as an affi- 

davit in the contents of the file wrapper and it is not 
sufficiently authenticated by the witness. It does not have 
the status of— 

The Court: I thought the witness had authenticated it. 

Mr. Armore: Your Honor, I suggest that the witness 
has not adequately and properly identified it and I object 
on the ground that this constitutes no more than hearsay 
because the source of origin cannot be necessarily known 
to the witness. 

The Court: It is under the course of ordinary business. 
He said it was done in accordance with the contract. It 
was something under the contract. 

The objection is overruled. 


By Mr. Browne: 


Q. The paper to which reference was just made states 
in one paragraph: 

‘cThe uniformity of cell structure in flexible foams may 
be improved using a smaller diameter exit nozzle with ex- 
tension. The decreased nozzle diameter tends to increase 
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the ‘back pressure’ in the system, resulting in more effici- 
ent mixing of the prefoam mixture.”’ 

290 Did you already have knowledge of the fact that 
' inducting back pressure would produce this result as 

of the time you received this information from Mobay? <A. 

We did. 

Q. Then the next paragraph says: 

‘This so-called ‘back pressure’? method allows addi- 
tional means for controlling the cell size. The cell size of 
the resulting foam is an inverse function of the nozzle ex- 
tension diameter. It is felt that this method of operation 
has a more stringent effect on the control of cell size, 
therefore reducing or eliminating the use of A-11 or A-19 
oils. Standard formulations for Multron R-18/Mondur 
TD and Multron R-68/Mondur TD:80 systems have been 
prepared using this method. Indications are that striation 
difficulties are also reduced.” 

Did you already have knowledge of the information con- 
tained in that paragraph prior to receiving it from Mobay? 
A. We did. 

Q. To the best of your knowledge and belief, who first 
acquired the knowledge set forth in those two paragraphs? 

Mr. Armore: Objection, Your Honor. 

The Court: To the best of his knowledge. Your ob- 

jection is overruled. If you want to give the reason 
291 for the objection, make it. 
Mr. Armore: It would constitute hearsay with 
respect to any other party. 

The Court: Overruled. 

Mr. Browne: The question was so limited to his own 
information. 

The Witness: We did. 


By Mr. Browne: 


Q. By ‘‘we,’’ would you specify who you mean? A. Our 
department receiving the information from the Research 
Department. 
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Q. Were there any particular individuals in the depart- 
ment that you know of who had this knowledge and im- 
parted it to you before receiving the information from 
Mobay? A. Yes. 

Q. Who were they? A. Bender, Rogers and Burkholder. 

Q. Are they the three inventors in the application in 
suit before this Court? A. Bender and Rogers. 

Q. And Burkholder also, or do you know? A. I do not 
believe he is on that. 

Mr. Browne: The record will be clearer on that. 


992 By Mr. Browne: 


Q. Now calling attention to the first paragraph of page 
34 of Plaintiffs’ Exhibit 1, which says: 

“An outstanding method of controlling cell structure in 
flexible foam has been developed. Especially noteworthy 
is the improved uniformity of structure which is obtained. 
This method involves the proper choice of exit nozzle and 
the addition of a short extension on the exit nozzle of the 
foam machine mixing chamber.”’ 

Is that a fair and accurate statement of the true facts 
in the situation? A. Yes. 

Q. But at the time this was received by Goodyear did 
Goodyear already have knowledge of that information? 
A. Yes. 

Q. And do you agree that it is an outstanding method 
of controlling cell structure in flexible foam? A. I do. 

Q. And do you also believe that it is an especially note- 
worthy improvement in uniformity of structure obtained 
by this method? A. Yes, sir. 

Q. In connection with the experience that you 

993 have had in the manufacture of latex foam as com- 

pared with the manufacture of poly urethane foam, 

can the same equipment which is used for the manufacture 

of latex foam be used for the production of polyurethane 
foam? A. It could not. 

Q. And I take it the converse is true, that the same 
equipment used for making polyurethane foam cannot be 
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used for the manufacture of latex foam? A. That is cor- 
rect. 
Mr. Browne: Excuse me just a moment, Your Honor. 


By Mr. Browne: 


Q. Pursuant to the license agreements with duPont and 
Mobay, under which Goodyear was operating, did Good- 
year ‘receive any instruction book or literature materials 
telling them how to operate under those respective agree- 
ments? A. We did from Mobay. We had a series of books 
very carefully made up covering the art up to that time 
from their standpoint. 

Q. Did someone in Goodyear have custody of such books 
at this time? A. Yes, we received three copies. 

The Court: Who had custody of them? 


By Mr. Browne: 


Q. Who has custody of them now? A. The Air Foam 
Development Department has copies and Research 


294 has one. They, however, were received first by Re- 
search, and I would assume that Rogers in Research 
has custody. 

Mr. Browne: That concludes the direct examination, 
Your Honor. 

The Court: Cross examine, Mr. Armore. 

How many more witnesses have you? 

Mr. Browne: I have three more, Your Honor. One of 
them, I might say, is necessitated by the introduction of 
the patent by the Solicitor this morning without our hav- 
ing expected to have to meet such a burden. 

The Court: Very well. 


Cross Examination 
By Mr. Armore: 


Q. Mr. Barnes, I understood you to say in your direct 
examination that when you visited the Bayer plants in 
Germany you were not given—prior to the agreement with 
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Mobay—any information, that you were highly restricted 
with respect to your access to information. A. We were 
told that we could obtain no technical information. 

Q. And you obtained no technical information? A. 

That’s right, outside of seeing the equipment run. 

295 Q. You saw the equipment in operation? A. Yes. 

Q. However, you were not given any information 
as to whether or not that equipment or the processes being 
used included mixing the liquid reactants under pressure 
within the mixing chamber, were you? A. That would 
have come under the heading of technical information. We 
did not receive any such information or comments one way 
or the other. 

Q. And you had no direct knowledge or information con- 
cerning whether or not these materials were mixed under 
pressure? A. Only what we saw, sir. 

Q. There was the mere discharge of the stream from the 
equipment, which would not necessarily indicate specifi- 
cally whether or not these materials were or were not mixed 
under pressure somewhere within the apparatus being 
used; is that correct? A. They were not discharged under 
pressure. 

Q. However, it is conceivable that they still might have 
been mixed under pressure somewhere within the equip- 
ment? A. Within the mixing head, I would say, there was 
no pressure, because the stream had not discharged any 
pressure. 

Q. Would it be possible for the liquids to have 

296 been mixed under pressure within a common mixing 

nozzle prior to entering the mixing chamber? A. 

There were three nozzles going into this mixing head, three 

separate nozzles, and we were told then of the three com- 

ponents going into, some in answer to that last question, 
they were mixed within the mixing chamber. 

Q. You were given no information with respect to the 
exact structure from the point of entry to the mixing ap- 
paratus to the point of exit; is that true? A. That is true. 
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Q. So that structure might have existed within that 
mixing apparatus from the point of entry to the point of 
exit that combined these fluids before entry into a common 
mixing chamber? A. From my experience, I would say 
that was highly improbable. 

The Court: One minute: 

‘‘Highly improbable,’’ did you say? 

The Witness: Highly improbable. There were three 
separate entrances to a common mixing head and no signs 
of pressure coming out. Now, maybe I misunderstood your 
question, sir. 


By Mr. Armore: 


Q. I believe you have understood it. You have 
297 answered it. 

Since you were not given any information with 
respect to the actual structure of the equipment other than 
what you visually observed, you could not say definitely 
whether or not any control valves were used at the dis- 
charge end of the mixing chamber; is that true? A. At 
the discharge end I would say there were no control valves. 
They would be visible if present, I would say. 

Q. Would automatic control valves inside the mixing 
chamber adjacent to the discharge entrance be visible 
necessarily? A. No. 

May I qualify that by saying at the exit end I do not 
think it would be possible. 

Mr. Armore: Do you have a copy of the communica- 
tion from Mobay concerning which the witness testified? 

Mr. Browne: That is page 34 of Plaintiffs’ Exhibit 
No. 1, is it? 

The Court: Yes, 34. 


By Mr. Armore: 


Q. I refer you to the second paragraph of this communi- 
eation from Mobay Chemical Company dated at the bottom 
thereof, June 12, 1956, concerning which you have 

298 just testified I read that second paragraph: 
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“The uniformity of cell structure in flexible foams 
may be improved using a smaller diameter exit nozzle with 
extension. The decreased nozzle diameter tends to increase 
the ‘back pressure’ in the system, resulting in more effici- 
ent mixing of the prefoam mixture.”’ 

Would you agree that the second sentence that I have 
just read would indicate or would not necessarily indicate 
that back pressure did not previously exist in the equip- 
ment or the system that was used, but that the purpose of 
this letter was to disclose a device or means for increasing 
back pressure? A. No. 

Q. Would you amplify your answer, please? <A. Yes, 
the first machines we saw and the first machines we 
bought— 

Q. I am not— 

The Court: One minute. Let him answer the question. 
Don’t break in. 

Go ahead and answer. 

The Witness: The machines we saw in Germany and 
St. Louis and the machine we bought, had no means of 
adjusting back pressure. 


299 By Mr. Armore: 


Q. I am directing your attention to this paragraph ex- 
clusively. 

The Court: You directed his attention to a sentence, 
not a paragraph. 

Mr. Armore: The second sentence, yes. 


By Mr. Armore: 


Q. Would you not infer from that second sentence alone 
that reference is made merely to an increase in back pres- 
sure, thereby not necessarily indicating that no back pres- 
sure previously existed? A. No. To me this stresses a 
new invention. They are talking about having new con- 
trol to improve structure by increasing or regulating back 
pressure. 
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Q. What is this new invention they are talking about? 
A. A method of controlling the size of the outlet, restrict- 
ing the outlet size or control the outlet size. 

Q. In structural terms, what is the new invention which 
they are disclosing in this letter, structurally speaking? 
A. Decrease the size of the exit nozzle by some means or 
another. 

Q. Then what is that ‘some means or another’? <A. 

Various tubes, extensions. 
300 Q. I suggest— 
The Court: One minute: Let him finish his 
answer. 

The Witness: Various size nozzles, restriction by clamp, 

where we showed— 


By Mr. Armore: 


Q. I suggest that the disclosure— 

The Court: Have you finished your answer? 
The Witness: Yes, sir. 

The Court: Go ahead. 


By Mr. Armore: 


I suggest that the disclosure indicates— 

Mr. Browne: I object, Your Honor. I would be glad 
to have the counsel take the stand and I would be very 
happy to cross examine him on what this document is in- 
tended to mean. 

The Court: Don’t suggest. Ask him how he interprets 
that. He may not interpret it to your liking but you can "t 
suggest what it is. 


By Mr. Armore: 


Q. Would it be correct to interpret this document— 

The Court: What does it mean? What does that last 
sentence mean? 

The Witness: Are you talking about the last sen- 
tence? 
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301 The Court: The last sentence in paragraph 2. 
What does it mean? 

The Witness: Excuse me once more. It is the last sen- 
tence in the first paragraph? 

The Court: Starting with the second paragraph: 

‘The decreased nozzle diameter tends to increase the 
back pressure in the sytem, resulting in more efficient mix- 
ing of this prefoam mixture.’ 

That is the second paragraph. 

The Witness: All right, I think it means just what it 
says. If you decrease the nozzle diameter you increase 
back pressure. 


By Mr. Armore: 


Q. Does it mean some back pressure previously existed 
but the back pressure is merely increased? A. I wouldn’t 
say so. From zero to 10 is increasing back pressure. 

Q. Would it be correct to state that the disclosure in 
this letter indicates that the invention which is being dis- 


cussed consists of both a smaller nozzle and a smaller ex- 
pansion from the nozzle in combination? A. This one 
here covers increased pressure by nozzle size, by decreas- 
ing the nozzle size. 
Q. Is it true that the decreased pressure is con- 
302 trolled only by decreasing the nozzle size according 
to this letter? 

I direct your attention to the first sentence of that sec- 
ond paragraph which reads: 

“The uniformity of cell structure in flexible foams may 
be improved using a smaller diameter exit nozzle with 
extension.”’ 

In view of that and in view of the first paragraph, would 
it be correct to say that the contents of this letter indicate 
that the invention disclosed herein consists both of a small- 
er nozzle size and a short extension rather than merely 
just a small nozzle size? A. To me it covers changing 
nozzles or extensions, whatever you have to do—it is 
limited to those two things—to increase back pressure. 
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Q. Mr. Barnes, in your direct examination you made 
reference to a comparison between machinery for manu- 
facturing latex and polyurethane foams. In manufactur- 
ing both of these materials, would it be correct to say 
that you use a mixing chamber which may or may not, 
but preferably does, have some agitating device with con- 
duits leading into the mixing chamber conveying the ma- 
terials or the components which are intended to be mixed 
in the chamber? Is that common? Would that type of 
apparatus be commonly adaptable to the preparation of 

both latex and polyurethane foams? A. I would 
303 say without a lot of explanation, no. 

Q. Why not? A. To start with, most of the foam 
latex made, at least for many years, started with an open 
mixing bowl, with egg-beater type whips. You started 
with a coarse foam and you kept on beating it and break- 
ing those bubble sizes down by impact until you get a fine 
foam. 

Q. Are you talking about latex? 

The Court: One minute. Let him finish his answer. 

The Witness: There was no enclosure or no way in 
the world at that time to put any pressure into such a 
system. 


By Mr. Armore: 


Q. Was that applicable to latex as well as polyurethane 
foam? 

The Court: He is talking about latex. That is what he 
is talking about. 

Are you going to develop that into something else? You 
said that is the way it started. 

The Witness: That was breaking bubble size down by 
impact with the strands of wire and a whip. That is the 
latex foam, and I am talking about the Dunlop process at 
the moment. We then obtained close bubbles by blowing 

air. You could blow air through like a grindstone 
304 and put latex in the top and you could get coarse 
bubbles that go up into— 
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The Court: You get the bubbles by blowing rather than 
by whipping, is that it? You get coarser bubbles by blow- 
ing it in? 

The Witness: We got coarse bubbles to start with and 
then we put them through a sheer. Well, you have roughly 
a cone shape with a rotating cone in the center and that 
put sheer on it and you stretched the bubbles in. 

They finally broke and became smaller ones through 
stress or sheer. That system lent itself to being enclosed. 
It was enclosed. And you formed your foam in one con- 
tainer and you added the necessary gelatins in another 
mixing device which brought the stuff quickly together and 
that was poured. But in all cases you started with large 
bubbles and broke them down into smaller by mechanical 
means, either a whip or by sheer. 


By Mr. Armore: 


Q. Mr. Barnes, would it be possible to create— 

The Court: Is that the method by which the latex foam 
rubber was made? 

The Witness: Yes, sir. 

There is one further process— 

The Court: That is the process today? 

The Witness: Yes, sir. 

305 The Court: All right. 

The Witness: There is one other process which 
originally consisted of mixing hydrogen peroxide with latex 
and adding yeast to decompose the hydrogen peroxide and 
that would foam then, and to help it foam you could apply 
a vacuum to aid in the foaming. 


By Mr. Armore: 


Q. Mr. Barnes, can you also prepare polyurethane foams 
by adding the di-isocyanate, polyester, and the water, into 
an open chamber and mixing? A. Yes. 

Q. You can the same way as latex foams were originally 
prepared, is that correct; or is that similar? A. Yes. 
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You have what you call hand-mixed batches which are 
quite irregular. 

Q. Can you prepare latex foams in a mixing chamber 
having some agitating means therein and having conduits 
leading the different components into the mixing cham- 
ber and whipping the mixed contents within the mixing 
chamber? Can you prepare latex foams that way? A. Yes. 

Q. Can you prepare polyurethane foams having some 
kind of agitating means with a mixing chamber and having 

conduits leading the various components that go to 
306 form polyurethane foams into that mixing chamber? 
Can you prepare polyurethane foams that way? 

A. Basically, yes, but they are very similar. 

Q.' The apparatus I have just described is very similar, 
is it not? A. In general principles but not dimensions, and 
so forth. 

Q. Minor dimensions— 

The Court: He didn’t say ‘‘minor.” 

The Witness: There is a mixing chamber for urethane 


which is extremely small as a rule. It isn’t much larger 
than that (indicating). In the case of foam latex it is 
usually very large. 


By Mr. Armore: 


Q. And the principal difference would be in dimensions? 
A. Yes, and the fact that normally the additional materials, 
and so forth, are made in a separate operation in foam and 
are far separated or made in sequence which in effect 
separates the time in addition. As far as I know, all 
urethane machines are added at one and the same time. 

Q. Can you use larger machines to prepare polyurethane 
foams? A. I have not seen any large machines as far as 

volume in a mixed container, and all the poly- 
307. urethane machines I have seen, all the ingredients 
are added at one and the same time. 

Q. Is there any reason why larger mixing chambers 
cannot be used, to your knowledge? A. I don’t think they 
work. That is a personal opinion, now, sir. 
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Mr. Armore: That is all, Your Honor. 
The Court: Have you any redirect? 
Mr. Browne: Yes, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. Mr. Barnes, in the method of preparing latex foam 
in a chamber, as the Solicitor has characterized it, as a 
mixing chamber, does the formation of the foam take place 
within that chamber? A. Yes. 

Q. And by the time the material is ready to be dis- 
charged from that chamber has the foam been substantially 
completely formed? <A. Yes. 

Q. In the case of polyurethane foam apparatuses and 
processes, what is the condition of the ingredients in the 
mixing chamber of the polyurethane apparatus? A. It is 

practically not foamed at all. 
308 Q. And at what point and at what location does 
the foam form and assume its ultimate form in the 
polyurethane system? A. You see traces of foaming in 
the stream when the stream is discharged. There is a 
slight cloudiness and you see foaming after it is dis- 
charged to a mold. 

Q. Then the completion of the foaming takes place 
outside the mixing chamber? A. Very largely. 

Q. And does the completion of the foaming take place 
inside or outside the mixing chamber in the latex art? 
A. Completely inside. 

Q. Then does the size of the chamber used in the latex 
art as compared with the size of the mixing chamber in 
the urethane art have anything to do with the place at 
which the foaming occurs? A. Yes. The foam latex re- 
quires a larger size in order to get any volume through it. 
That is, if you put a lot of—I think it requires a larger 
machine. 

Q. Referring again to page 34 of Plaintiffs’ Exhibit 1, 
would you, from your own reading of the paper in its 
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entirety, indicate whether there is any other means for 
‘controlling cell size referred to in that paper? If 
309 ‘so, state what that means is. A. Yes, the use of 
A-11 and A-19 oils which up to the time of the issue 
of this was the only means, principal means, offered by 
Mobay for control of structure and cell size. 

Q. Did that relate to formulation only? A. Formula- 
tion only. 

Q. And in relation to formulation, how does Mobay 
compare the back pressure method in this paper? A. It 
is an additional means of controlling cell size, and in the 
first paragraph they say: 


An outstanding method of controlling cell size 
has been developed.”’ 


Q. And the second sentence of the third paragraph, does 
that make any reference to a comparison of the back pres- 
sure method with the formulation method of controlling 
cell size? A. No. 

Q. The second sentence—pardon me—the third sentence; 
I was looking at the wrong one. A. Well, it says this is 
the more important effect than you can obtain by chemical 
means. 

Q. By this, what do you understand them to refer to? 
A. By back pressure is more effective than chemical. 

Q. And each, as I understood you to say, is not 
310 ' dependent upon the other? A. That is correct. 
Mr. Browne: That is all, Your Honor. 
The Court: Have you any recross, Mr. Armore? 
Mr. Armore: Just a moment, Your Honor, if I may. 


Recross Examination 


By Mr. Armore: 


Q: In mixing polyurethane materials in the mixing cham- 
ber, you agree that there is a tendency for the materials 
to react to form carbon dioxide gas? A. Yes. 

Q. So there is always an incipient formation of carbon 
dioxide gas in the system? A. Yes. 
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Q. And you do have a balance in the polyurethane mixing 
chamber, you do have some sort of balance or equilibrium 
set up with respect to the gaseous and liquid components 
therein, is that right, during mixing? A. Theoretically, 
yes. 

Q. In both polyurethane foams and foam latex materials, 
would it be obvious to you as one working in this field and 
attempting to make developments or improvements in the 

polyurethane art to look to the foam latex art for 
311 suggestions therein? A. It could except for this: 

You are dealing with an entirely different system 
where you have pre-formed bubbles in one case and you are 
talking of chemical reaction in the other. 

Q. What was your answer to my question? 

Mr. Armore: Would the reporter read the question and 
answer? 


(The question and answer above were read by the re- 
porter.) 


The Witness: I would look for suggestions but I would 
have a pre-formed opinion that it would not work. I 
would still try it. 

Mr. Armore: That is all, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. The materials which are introduced into the mixing 
chamber in the latex mixture are what? 

Maybe I had better put the question this way: 

What are the materials introduced into the mixing 
chamber in the latex process? A. In the mixing chamber 
you put in latex with sulfur essentially. 

Q. And a chemical reaction takes place there? A. No, 
sir. 

Q. In the case of the ingredients introduced into 
312 the mixing chamber in polyurethane art, would you 
state what those are? I am talking about the first 

stage now of mixing in foam latex. 
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Q. Going back to the foam latex— A. The first stage 
mixing, foam formation, that is latex and soap. 

Q. That is where the foam formation takes place? A. 
That is correct. That is where your structure and your 
foam is formed. 

Q. And are other ingredients added in that stage? 
A. After it is formed as much air whips in as you wish. 
Then you have to add coagulating materials, zine oxide 
and sodium fluoride, after which it has to be poured 
because it will set up and gel, the same as once you get this 
mixture in your urethane chamber, it has to be poured or 
it is going to foam and gel. 

Q. By the time the latex foam leaves the discharge 
orifice of that mixer, is the foam in the final shape except 
for the outline or configuration? A. Yes, sir. 

Q. The reaction is completed? A. It is completed. 

' Q. In the case of polyurethane foam manufacture, 
313. when the ingredients leave the discharge orifice has 
the reaction been completed? A. No. 

Q. Has the formation of the foam in its ultimate form 
except for shape been completed? A. No, sir. 

Q. What happens to the liquid which is discharged into 
your receptacle after the material reaches the receptacle? 
A. It immediately begins to foam. 

The Court: It begins to rise like a loaf of bread, 
doesn’t it? 

The Witness: That is correct. 

The Court: That is the way we saw it in the manipula- 
tion of that machine in the garage. 


By Mr. Browne: 


Q. Does that happen in latex foam manipulation? A. 
No, sir, you pour the complete foam. What you pour you 
get. There is no further change. 

Mr. Browne: No further questions. 

The Witness: I am talking of latex Dunlop Process 
Foam. 
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The Court: Have you anything further, Mr. Armore? 
Mr. Armore: That is all, Your Honor. 
The Court: Very well. 


(The witness left the stand.) 


314 The Court: Call your next witness, 
Mr. Browne: May this witness be permanently 

excused? 

The Court: You may be permanently excused, Mr. 
Barnes. 

Mr. Browne: The next witness will be Mr. Thomas 
H. Rogers, Jr. 

Let the record show that this witness has previously 
been sworn. 

The Court: The record may so show. 


Thereupon 
Thomas H. Rogers, Jr. 


was called as a witness by and on behalf of the plaintiffs 


and, having been previously sworn, was examined and 
testified as follows: 


Direct Examination 
By Mr. Browne: 


Q. Would you please state your full name and residence 
address?. A. Thomas H. Rogers, Jr., Akron, Ohio. 
Q. By whom are you employed presently? A. Goodyear 
Tire and Rubber Company, Akron, Ohio. 
Q. How long have you been employed by Goodyear? 
A. Since 1937. 
315 Q. Are you the Thomas H. Rogers who, together 
with Newell R. Bender and Theodore B. Burk- 
holder, filed Patent Application Serial No. 514,106 in the 
United States Patent Office? A. Yes, sir. 
Q. And is that the application involved in this suit? 
A. Yes. 
Q. Did you assign your entire right, title and interest 
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in that patent application and the invention disclosed 
therein and any patent that may result thereon to the 
plaintiff, Goodyear Tire & Rubber Company? A. Yes. 

Q. Would you state what your duties were when you 
first came to Goodyear, and generally what they have been 
since that time up to the present? A. I went to Goodyear 
immediately out of college and I began my work in the 
research laboratory and worked at a later date in Tech- 
nical Sales and then after two years in Technical Sales 
went back into the research laboratory and have worked 
there ever since. 

Q. What year was that that you went back into the 
research laboratory? A. 1945. 

Q. When did you first start working in the poly- 
316 urethane art? A. 1953. 

Q. And prior to that time had you had any experi- 
ence in connection with flexible foam materials other than 
polyurethane foam? A. Yes. 

Q. What materials? A. Latex foam. 

Q. Did you participate in the demonstration of an appa- 
ratus to the Court earlier in this trial? A. Yes. 

Q. And what part did you play in that demonstration? 
A. I described the experiment as it was being conducted 
by Mr. Bender and Mr. Burkholder. 

Q. You have read over the application in suit, have you 
not, Serial No. 514,106? A. Yes. 

Q. What part did you play in the making of the inven- 
tion claimed in that application? A. I conceived the 
invention. 

Q. And what did you do at the time you conceived the 
invention? A. I wrote the conception in my laboratory 
notebook. 

Q. Do you have that notebook with you? A. Yes 

sir. 
317 Q. Would you please produce it and point to the 
page at which that conception is recorded? 

Would you state the page number? A. That is page 50. 

Q. And how is the notebook identified as to its contents 
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generally on the cover? A. On the cover it says: ‘‘Thomas 
H. Rogers, No. 2015.”’ 

Q. What period of time do the entries in that notebook 
cover? A. It covers September 20, 1951 up to the present 
time. 

Q. And are those pages consecutively numbered? A. 
Yes, sir. 

Q. And the page No. 50 to which you referred, does it 
bear any date? A. August 9, 1954. 

Q. Who put that date on that page? A.I did. 

Q. When did you put that date on that page? A. On 
August 9, 1954. 

Q. And the writing that appears on that page is whose? 
A. It is my writing. 

Q. And when did you make the writing on that page? 

A. August 9, 1954. 
318 Q. And did you sign that page? A. Yes, I signed 
that page. 

Q. Where does your signature appear on the page? A. 
At the end of the writing. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 15 the page of the notebook identified by the witness, 
and I will make the original available to counsel for the 
Patent Office to inspect and we will ask that a photocopy 
be marked in evidence in lieu of the original pursuant to 
our stipulation. 

Mr. Armore: No objection. 

The Court: Very well, it may be received. 

The Deputy Clerk: Plaintiffs’ Exhibit 15. 


(Plaintiffs’ Exhibit No. 15 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Subsequent to the conception to which you refer, 
was any action taken to implement the concept embodied 
in that notation on page 50 of your notebook? A. Subse- 
quent to the date? 

Q. Yes. A. No. 
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Q. That is, subsequent to the date of your entry, 
319 ‘was anything done to reduce to practice the concept 
‘embodied in your writing? A. Not to my knowledge. 
Q. Did you reduce the invention to practice? A. Yes. 
Q. When? <A. At a later date. 
Q. Then do you wish to have your previous question 
read back? A. Yes. 


(Thereupon the reporter read from the record as 
follows: 


‘Question: That is subsequent to the date of your entry, 
was anything done to reduce to practice the concept em- 
bodied in your writing? 

The Witness: By ‘‘subsequent’’ do you mean ‘‘after?”’ 

Mr. Browne: Yes, by ‘‘subsequent’’ as used in my origi- 
nal question, I meant after August, 1954. 

The Witness: Yes, after August 9, 1954. 


By Mr. Browne: 


Q. Did you misunderstand the question? <A. Yes, sir. 
I thought ‘‘subsequent’’ was before in that case. 

' Q. Would you state what was done subsequent— 
320 | that means after August, 1954—to put into practice 

the concept described at page 50 of the notebook to 
which you referred? A. Well, we used to make foam in 
small containers and— 

Q. What kind of foam, now? A. Polyurethane foam. 

And we put a cover on top of one of these containers 
and pressed it down developing pressure while the material 
was being mixed. 

Q. ‘And later did you utilize any machinery to produce 
polyurethane foam? A. Yes. 

Q. I show you Plaintiffs’ Exhibit 6-A, B, C and D and 
ask you if you recognize what is shown in those photo- 
graphs? <A. Yes. 

Q. And what is that? A. That is one of our early 
machines that we used for making urethane foam by in- 
creasing the pressure during the mixing operation. 
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Q. What effect did increasing the pressure in the mixing 
chamber have on the foam produced on such a machine? 
A. It gave us a larger cell structure and also a more 
uniform cell structure on the finished foam. 
321 And another problem that we had in making 
foam at the time was occasionally we would develop 
fissures and by increasing pressure during the mixing 
operatiin on the mixing ingredients we were able to over- 
come this fissuring problem that we had. 

Q. Did you discuss this problem with anyone else in 
Goodyear? <A. Yes. 

Q. With whom? A. I discussed it with my boss, Dr. 
Osterhof, and he is the Director of Research. 

I discussed it with my immediate boss, Mr. Endres. 

And I discussed it with Mr. Bender and Mr. Burkholder, 
who were working with me on this operation. 

Q. And do you know what contribution Mr. Bender and 
Mr. Burkholder made to this invention that is disclosed 
in the application in suit? A. Yes, they reduced it to 
practice. 

Q. Did you see their notebooks which carried the entries 
relating to the work they were doing on this problem at 
the time? A. Yes, I did. 

Q. And from what sources did you acquire your 
322 knowledge of the polyurethane foam art up to the 
time you made the entry in your notebook back in 
August, 1954? A. Most of the knowledge up to that time 
we obtained in the laboratory on our own, from our own 
experiments. We in the laboratory were familiar with 
urethan rubber that was being made right in Goodyear 
which we called Chemi Gum SL. 

Q. Would you clarify what you mean by urethane rubber? 
A. Urethane rubber would be the flexible material that is 
made by the reaction of polyisocyanate and polyester. 

Q. I show you Plaintiffs’ Exhibit 10 and referring to 
page 113 I ask you if that diagramatic showing is a rea- 
sonably accurate diagramatic of the reaction of the forma- 
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tion of polyurethane foams? <A. Yes, involving the chem- 
istry of polyurethane foams. 

Q. And is there any material which normally is referred 
to as rubber, either synthetic or natural rubber, employed 
in the manufacture of polyurethane foams? A. No. 

Q. When you used the term “‘polyurethane rubber,’’ then, 
would you explain what you mean by the term ‘rubber ?”’ 

‘A. When I used the words ‘‘polyurethane rubber,’ I 
323 mean the substance is a flexible material. 
The Court: Rubber-like? 
The Witness: Rubber-like; thank you, Your Honor. 


By Mr. Browne: 


Q. Now, at the time that you were doing the work on 
polyurethane foams were you operating under a license 
from any other company, that is, at the time you made 
the entry in your notebook? A. I don’t know. 

Q. Did you receive any technical information from any 
other company with respect to the formulation or manu- 
facture of polyurethane foams prior to the time you made 
the entry in your notebook? A. To my knowledge, no. 

Q: Did you ever have any arrangement with DuPont 
by which DuPont was to furnish you with technical in- 
formation concerning the production of polyurethane 
foams? A. I know that there was some arrangement that 
had been made with DuPont. 

Q. My question was, did you receive from DuPont any 
information? 

Mr. Armore: Objection, Your Honor. 

The Court: The question is perfectly proper. Did he 
receive it or didn’t he? It calls for a yes or no an- 

swer. 
324 Mr. Armore: I suggest that the witness has an- 
swered that he did not receive— 

The Court: Let him answer it again. I didn’t hear him. 
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By Mr. Browne: 


Q. Would you answer this question, Mr. Rogers: 

Did you receive in the course of your work on polyure- 
thane foams subsequent to August, 1954, any technical 
information put out by DuPont? A. Now, when you say 
“subsequent,’? do you mean after 1954? 

Q. Yes, sir. A. Yes, sir, after 1954. 

Q. What was the nature of the materials which you 
received? <A. Literature? 

Q. Anything, whether it’s products or samples or litera- 
ture or word of mouth or anything. A. The DuPont 
elastomer laboratories would furnish periodically sales 
and technical information on the products, the chemicals, 
that they were selling, and these chemicals were the poly- 
isocyanate and also the polyesters, and this information 
was available to us as it was released or given out by the 

DuPont sales organization. 
325 Q. Do you have any such materials with you 
today? A. Yes. 

Q. Would you produce them? A. Yes, sir. 

Q. And describe to the Court what it is that you have 
produced? A. This represents— 

Q. Not what it represents; tell us what it is. A. This 
contains all of the information, the technical information 
that was given to us by DuPont over a period of time. 

Q. And are some of the materials in there dated as 
to about the time when they were received? A. I be- 
lieve they are. This one, for instance, says ‘“October, 
1958.”’ 

Q. Is there anything among the materials which you 
have produced here which tells how DuPont recommends 
that you control cell size? A. Yes. 

Q. Would you point to that portion which brings that 
out? A. I would have to dig through here for that. 

Here is one method. 
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Mr. Browne: The witness is referring to a photo- 

326 | graph in the book, a black-covered loose-leaf binder. 

The photograph is immediately following a page 

carrying the heading, “Numeral 2, Effect of Mixing 
Speed.”’ 

Mr. Armore: Your Honor, the witness is testifying from 
subject matter— 

The Court: He is not testifying at all. He is merely 
saying what is in that book so far and he said that was 
received from the DuPont Company. 

Mr. Armore: That book has not been offered in evidence. 

The Court: I know it hasn’t. 

Mr. Browne: I haven’t qualified it yet. 

The Court: There is no qualification yet. It hasn’t been 
marked for identification. 


By Mr. Browne: 


Q: To put the question on the record, what does that 
photograph before you represent in terms of text of that 
book? A. It is the effect of mixing speed on cell struc- 
ture resilient foam. 

And then there is 1, 2, 3, 4, 5 samples that are depicted 
here in the photograph: 

One was made at 600 RPM and the second at 1200 RPM, 
and the third at 1500 RPM and the fourth at 1800 RPM 

and the fifth at 2100 RPM. 
327° Q. Is there another photograph on the next page? 
A. Yes, sir, there is. 

Q. Would you state what that is in relation to the photo- 
graph you have just described? A. It says, ‘‘The Effect 
of Mixing Speed Upon Cell Structure Resilient Foam,”’ 
and this photograph has also five examples, and the first 
one is 2300 RPM which is underneath one sample; the next 
one is 2700 RPM and the next one is 3000 RPM and the 
next one is 4000 RPM and the next one is 5000 RPM. 

Q. Now, in light of the text matter which accompanies 
those photographs, what is the effect of the speed of the 
mixer in the mixing chamber of the polyurethane foam 
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apparatus as you understand it from this material? A. As 
I understand it from these two photographs, going from 
600 RPM up to 2100 RPM, the cell structure goes from 
coarse to a finer structure. 

Going from 1200 RPM the cell structure goes to a col- 
lapsed condition when it gets up to 3000 and 4000 RPM. 

‘And the example at 3000 RPM shows this fissuring or 
this separation that takes place in the middle. 

Q. Have you reviewed this entire book over the period 

of time that you have had it? A. Over a period 
328 of years. 
Q. Are you familiar with its entire contents? A. 
Well, I was familiar with it. I wouldn’t say I know it from 
cover to cover at present but I have read it all at one time 
or another. 

Q. Do you recall whether or not there is any reference 
in that entire booklet to the use of back pressure in the 
mixing chamber of a polyurethane foam manufacturing 
apparatus as a means of controlling cell size or to reduce 
fissuring? A. No, sir, there is none. 

Mr. Browne: I will offer in evidence the entire book 
which has been identified by the witness as Plaintiffs’ Ex- 
hibit 16. 

The Court: Well, I suppose counsel hasn’t had time to 
look at it and, of course, the Court hasn’t done so, but we 
will have it admitted for what it is worth. 

Mr. Armore: My objection would be that it is irrelevant 
and immaterial. 

The Court: I understand. 

I don’t know what it is. I haven’t seen it. 

Mr. Browne: This exhibit, I might explain, Your Honor, 
to overcome any grounds of objection for relevancy and 
immateriality, we are in the position of having to prove a 

negative in the sense that we have to prove that 
329 certain things were not obvious to those having 
ordinary skill in the art. 

When we have a thick book such as this that has been 
in the possession of the witness over many years and there 
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is no reference whatever to the use of back pressure, we 
say it speaks silently of there having been no knowledge 
in the art as far as this source is concerned. 

The Court: Of course, the Court will take what the wit- 
ness said for granted but it will have to be pointed out by 
the Patent Office that it is not so. 

Mr. Browne: That is so, and this exihibit may be avail- 
able for counsel to look at it. 

The Court: Counsel can look at it at any time he wants. 
I prefer to have him take it because I wouldn’t look at it. 

Mr. Browne: I would be glad to leave it in the custody 
of counsel for the Patent Office. 

The Court: All right. 


(Plaintiffs’ Exhibit 16 was marked and received in evi- 
dence.) 


By Mr. Browne: 


Q. Mr. Rogers, later in time than the entry of your con- 

ception in your notebook in August, 1954, did you have a 

meeting with representatives of Mobay concerning 

330 the production of polyurethane foam? <A. Yes, sir. 

Q. Where did the meeting or meetings take place? 

A. Well, there were various meetings. The first one took 

place in St. Louis, Missouri, at the offices of Mobay 
Chemical Company. 

Q. When did that meeting take place, approximately? 
A. I don’t know the exact date. I think it was in 1955. 

Q. I show you a paper which bears file number 3780/b 
and also SR-1819, and ask you if you recognize that docu- 
ment? A. Yes. 

Q. What is that? A. This is a report that I wrote fol- 
lowing the first meeting that Goodyear had with Mobay 
technical groups on polyurethane foam. 

Q. When did you prepare that report? A. It was pre- 
pared on May 6, 1955. 

Q. When was your meeting with Mobay? A. May 3 
and May 4, 1955. 
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Q. And I show you three letters on the letterhead of 

Mobay Chemical Company dated, respectively, April 8, 

1955, April 27, 1955 and April 28, 1955, and ask you 

331 if you were familiar with the contents of those letters 

in the course of your making your contacts with 
Mobay? <A. Yes. 

Q. What is your understanding, that your contacts 
with Mobay were made in accordance with an agreement 
between Goodyear and Mobay? 

And what was the purpose of your visit to St. Louis, 
pursuant to these letters of April 8th, April 17th and April 
98th? A. Well, we had made a contract with them for 
technical information on making polyurethane foam and 
my visit with them was to get this information that we 
had purchased, and had agreed to. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibits 18-A, B and C, the letters dated April 8, April 27 
and April 28, 1955, identified by the witness. 

Mr. Armore: Objection, Your Honor, on the ground of 
hearsay. They are irrelevant and immaterial also. 

The Court: Overruled. 

Mark them. 

The Deputy Clerk: Plaintiffs’ Exhibits 18-A, B and C. 


(Plaintiffs’ Exhibits 18-A, -B and -C were marked and 
received in evidence.) 


332 By Mr. Browne: 


Q. As a result of your meeting with the Mobay people 
in St. Louis, did you obtain any technical information? 
A. Yes. 

Q. Did you obtain any technical information as to how 
to control cell size, uniformity of structure and to reduce 
the tendency to fissuring of polyurethane foams? A. You 
have asked now for three items? 

Q. Yes; take them one at a time. A. All right. 

Q. This is in the first meeting with Mobay which took 
place, as I understand your testimony, on what date? A. 
May 3 and 4, 1955. 
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Q. Right. 

What technical information did they impart to you at 
that time? A. Well, we received compounding informa- 
tion. 

We received information on oils to be added to the 
foam and the way of bringing the two materials together 
by the injection nozzle type of a machine that will atomize 
the chemicals in the polyester so that you get intimate 
mixing. 

And we also recevied some information on pigment 

loading. 
333 We asked questions if we could add pigments to 

the foam and we also asked if—we had made foam 
prior to this meeting and one of the major problems that 
we had and which we thought would be solved by Mobay 
was in the aging of urethane foam, that we had noticed 
that the urethane foam would degrade and become very 
tacky over a period of time—and we were very surprised 
when they told us that they didn’t recognize the problem. 

Not only did they not have an answer to it, but they 
weré not cognizant of the problem. And they proceeded 
to take out samples of urethane foam to show us how good 
it was. And we used to take the end of the foam and twist 
it to snap it, to see how this tacky condition would gradu- 
ally come upon this foam, develop in this foam. 

And then when they took out these samples that they had 
made previously and showed us we twisted them and 
showed that these materials had already aged in the 
fashion in which we were describing. 

Q. May I interrupt? <A. Yes. 

Q. I show you Plaintiffs’ Exhibit 12, a foam sample, 
and: ask you if you have ever seen that sample before? 
A. Yes. 

Q. Would you describe whether or not this foam 

334 sample will react to the twisting that you speak of 

in the same way as the foam sample that you tried 

in St. Louis? A. This is much worse than the samples we 
were shown. This is in an advanced state. 
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The samples in St. Louis, when you twisted them, would 
come back somewhat. This has already advanced so far 
that it will not even return a little to its original state. 

Q. That is Plaintiffs’ Exhibit 12. 

How long has Plaintiffs’ Exhibit 12 been in possession 
of the Goodyear Company, as far as you know? A. As I 
remember, I think it was around 1954 or 55. I don’t have 
the exact date on that. 

Q. Do you have any samples of polyurethane foam 
which were made by Goodyear at about the same time as 
Goodyear received this sample, Plaintiffs’ Exhibit 12? A. 
Yes, I do. 

Q. Would you produce that, please? A. It is in the next 
room. 


(The sample was obtained from the witness room by 
the Deputy Marshal.) 


Mr. Browne: The witness has produced a block of ma- 
terial here. 


335 By Mr. Browne: 


Q. Would you describe what that material is and when 
and where it was made? A. This foam is polyurethane foam 
and it was made in our laboratory. I have the note here 
that it was made in late 1953 or early 1954. I believe it was 
January. We made quite a bit of foam at that time and 
this doesn’t snap back all the way. This has also aged but 
not nearly as bad as the other material. 

Q. As Plaintiffs’ Exhibit 12? A. Exhibit 12. These 
materials were kept in a drawer in our laboratory. 

Q. Both the Exhibit 12 and the material you are holding 
in your hand? A. That is correct, as just a matter like 
all research people keep samples around. 

Q. This sample which you have before you is one which 
has been in your custody and control for nearly 10 years 
now? <A. That is correct. 

Mr. Browne: I will offer it in evidence. 

The Court: What is the purpose of the offering? 
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Mr. Browne: The purpose of offering this, Your Honor, 
is to show that Goodyear actually was producing 
336 a foam having a given cell structure in 1953 and 1954, 
and I am going to ask the witness a little bit further 
as to whether this was produced embodying the teaching 
discovered by this application. 
The Court: Show it to counsel. 
Mr. Browne: I offer it as Plaintiffs’ Exhibit 19. 
The Court: It may be received in evidence. 
The Deputy Clerk: Plaintiffs’ Exhibit 19. 


(Plaintiffs’ Exhibit No. 19 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. When Plaintiffs’ Exhibit 19 was made, would you 
describe the type of apparatus that was used to make it? 
A. This was made in a small research apparatus which 
had an internal mixer and it was made from what we call a 
partial pre-polymer, where we take the resin and the isocy- 
anate and we bring them together to form a mix and 
this material was made by that type of a system and ma- 
chine. 

Q. Was that a chamber with an inlet and an outlet in 
which these ingredients were mixed? A. Yes, it was. 

Q. And was there any pressure in the chamber above 

atmospheric? A. No, sir, not on this one. 
337.‘ Q. Did you produce materials in which you used 
a pressure in the mixing chamber? A. Yes, sir, we 
did. 

Q. ‘And in what respect did the materials which were 
produced with pressure in the chamber differ from Plain- 
tiffs’ Exhibit 19? A. We were able to control the cell size 
and also to inhibit fissuring that we would sometimes get 
in the making of this material. 

Q. Now, you have read, have you not, the Hoppe, Wein- 
brenner et al. application Serial Number 327,522, which 
the Examiner and the Board relied upon in refusing your 
patent? A. Yes, sir, I have read that. 
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Q. Referring now—this is Plaintiffs’ Exhibit 2—to 
Plaintiffs’? Exhibit 2, page 6, line 11, do you find any- 
thing there which shows how that applicant would regu- 
late pore size, what method does the applicant suggest for 
regulating pore size in Plaintiffs’ Exhibit 2? A. He rec- 
ommends the use of oils, paraffin oil or anhydrous oil, sur- 
face active substances which may be added. 

Q. And from your knowledge of the polyurethane foam 
art, was that the normal way of controlling pore size? 

A. Yes. 
338 Q. Was that included in the methods recommended 
by DuPont for controlling pore size? A. It was one 
of the methods recommended by DuPont. 

Q. Is there any place in the application, Plaintiffs’ Ex- 
hibit 2, where a suggestion is made that the pore size 
may be controlled or affected in any way by maintaining 
the reactive ingredients under pressure in the mixing cham- 
ber? <A. No, sir. 

Q. What is the purpose in that application for the appli- 
cant injecting air tangentially near the discharge orifice 
of the nozzle of the mixing chamber? A. Well, this was for 
the purpose of mixing to get the material in a mixing state. 

Q. And according to your understanding of the opera- 
tion of that apparatus, would that create a pressure in the 
chamber above atmospheric? A. No, sir, it would not. 

Q. Did you see any machines in operation at St. Louis 
during your visit to Mobay where polyurethane foam was 
being produced? A. Yes, sir, I did. 

Q. Was there any pressure gauge on any of the feed 

lines or the mixing chamber of the apparatus that 
339 you observed? A. I don’t recall on the mixing lines 

but I know that there wasn’t any on the mixing 
chamber. 

Q. By ‘‘mixing lines’’ let me understand what you mean 
by ‘‘mixing lines?’’? A. The lines going into the mixer. 

Q. Separate lines going into the mixer? A. Into the 
mixer. That’s correct. 

Q. From your observation of the operation of the ma- 
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chine, could you determine whether there was or was not 
pressure in the mixing chamber during its operation? A. 
I would say no. 

Q. After you had completed your discussions in St. 
Louis, did you try to obtain further information from 
Mobay as to how to control cell size.? A. Well, we always 
are trying to improve the foam, improve the product that 
we are making. 

Q. No, the question is—let me get the question straight: 

Did you try to obtain information from Mobay as to how 
to control cell size after your meeting in St. Louis? A. 
Yes. 

Q. And what means did they sugest to you for controlling 

' cell size? A. Well, the means that I recall that they 
340 ° told me was the use of oils and chemicals, such as 
that. 

Q. Did they give you the chemical names of formulas 
that they were recommending for use in connection with 
the production of polyurethane foam? A. Well, eventually 
they did. At first they did not. 

Q. ‘How did they designate the chemical materials that 
they ‘recommended for use? A. They gave code names. 
They had numbers and letters attached to them. 

Q. And did you ask them to divulge the chemical nature 
of the materials which were up to that time designated 
by code names? <A. Yes, I did. 

Q. And did they finally give you that information? <A. 
Not that day. We insisted that it was in our contract 
and then apparently after a few telephone calls were made 
the following day we were given more technical informa- 
tion, and some of the code names that were given to us the 
firstiday were then revealed to us, the chemistry of the 
materials, the following day. 

Q. I show you a letter on the letterhead of Mobay Chem- 
ical Company bearing the date of May 23, 1955, and ask 
you if you received the original of that letter? <A. Yes, 
I did. 
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341 Q. Does that letter contain the information as to 
the ingredients which had theretofore been identified 

to you only under the code names? A. Yes, it does. 

Q. Was that received by you at Goodyear shortly after 
May 23, 1955? A. Yes, it was. 

Mr. Browne: I will offer it in evidence as Plaintiffs’ 
Exhibit 20. 

Mr. Armore: Objection, Your Honor, on the ground of 
hearsay and it is irrelevant. 

The Court: Overruled. 

The Deputy Clerk: Plaintiffs’ Exhibit 20. 


(Plaintiffs’ Exhibit 20 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Subsequent to the receipt of the information in Plain- 
tiffs’ Exhibit 20, did you have any further meetings with 
representatives of Mobay? <A. Yes. 

Q. Where did that meeting take place? A. I believe the 
next meeting was held in Akron. 

Q. Let me go back just a second to that report of May 

6, 1955. Did I understand your testimony to be that 

342 this is a report prepared by you? <A. Yes, it was. 

Q. And it was submitted to your superiors at 
Goodyear? A. Yes, it was. 

Q. And when was the report prepared with respect to 
the date appearing on there, May 6, 1955? A. May 6, 1955. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 
Exhibit— 

The Deputy Clerk: That was marked for identification 
as Plaintiffs’ Exhibit 17. 

Mr. Browne: I will offer it in evidence as Plaintiffs’ 
Exhibit 17. 

The Court: Do you have the same objection? 

Mr. Armore: No objection. 

The Court: All right, mark it in evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit 17. 


(Plaintiffs’ Exhibit 17 was received in evidence.) 
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By Mr. Browne: 


Q. Going to the meeting which took place subsequently 
in Akron, I show you a paper bearing the file number 
7580/B and SR-1819 and ask you if you are familiar with 

that document? <A. Yes, I am. 
343 Q. What is that? A. That is the report on the 
second meeting of Goodyear and Mobay technical 
groups on polyurethane foam. 

Q. And when was that report prepared? A. The report 
was prepared June 9th, 1955. 

Q. And it reported on a meeting which took place on 
what date? <A. June 7, 1955. 

Q. The name ‘“‘E. Weinbrenner, Bayer Consultant to 
Mobay’’ appears on this report. Is that Erwin Wein- 
brenner who is co-patentee with Karl Breer in Patent 
3,056,661, and also a co-applicant with people by the name 
of Hoppe, Breer and Muhlhausen in Application 327,522? 
A. Yes. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 21 the memorandum identified by the witness. 

The Court: Have you any objection? 

Mr. Armore: No objection. 

The Court: It may be received in evidence. 

The Deputy Clerk: Plaintiffs’ Exhibit 21. 


(Plaintiffs’ Exhibit No. 21 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. You have stated that you are familiar with the 
344 contents of the Weinbrenner, Hoppe, Breer and 
Muhlhausen application Serial No. 327,522. I show 

you a copy of Plaintiffs’ Exhibit 2. 
Mr. Armore: Your Honor, may I interrupt counsel for 

a moment? 

In looking at those reports with respect to the portions 
of the reports that purports to refer to statements made 
by others, I suggest that to that extent these reports con- 
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stitute hearsay and, therefore, with respect to all of those 
reports in that sense I would consider them hearsay and 
objectionable. 
The Court: If there is anything in them that is contrary 
to the rules of evidence the Court will not consider it. 
Mr. Armore: Yes, Your Honor. 


By Mr. Browne: 


Q. I show you Plaintiffs’ Exhibit 3, the Weinbrenner 
and Breer Patent 3,056,661, and make reference particu- 
larly to column 1, lines 40 to 57, and ask if you will read 
those for the moment. A. Shall I read it out loud? 

Q. No, read it to yourself. 

You have read that before, have you not? A. Yes, 

I have. 
345 Q. And I also show you Plaintiffs’ Exhibit 2, the 

Weinbrenner, Hoppe, Muhlhausen and Breer appli- 
cation, Serial No. 327,522, and ask you whether or not the 
statement made in the Patent 3,056,661, Plaintiffs’ Exhibit 
3, lines 40 to 57, is an accurate statement of the operating 
conditions of the apparatus described in Serial No. 327,522, 
Plaintiffs’ Exhibit 2? A. Yes, I would say yes on this. 

Q. In the course of your meetings at which Erwin Wein- 
brenner was present as a representative of Mobay, did 
you hear Mr. Weinbrenner say or did you hear anyone 
else representing Mobay say that you could control cell 
size by controlling the amount of pressure in the mixing 
chamber in which the ingredients were mixed in the 
polyurethane apparatus? A. No. 

Mr. Armore: Objection, Your Honor. 

The Court: Overruled. 


By Mr Browne: 


Q. I refer you to page 34 of Plaintiffs’ Exhibit 1 and 
ask you if you recall having seen that paper around the 
middle of June, 1956? 
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The Court: He can answer that after we come back 
from our usual afternoon recess. 
Court stands recessed until 3:30 this afternoon. 


346 (Thereupon, at 3:15 o’clock p. m., the Court re- 
cessed and reconvened at 3:30 o’clock p. m.) 


By Mr Browne: 


Q. Did you ascertain anything in reading that paper 
that you did not already know? A. No. 

Q. Had the substance of the contents of the paper, page 
34, Plaintiffs’ Exhibit 1, ever been communicated to you 
either orally or in writing prior to June 12, 19567 A. No. 

Q. Is this type of information that is set forth in this 
paper dated June 12, 1956, the type of information that 
you expected to receive from Mobay during your visit to 
St. Louis and during the visit of Weinbrenner to Akron? 
A. I couldn’t answer that. I tried to get—I was open for 
any information and so I wouldn’t be able to say I was 
looking for this information at the first meeting or not. 

Q. If you did not have the information when you received 
this memorandum of June 12, 1956, would the suggestion 
contained therein have been surprising to you? <A. Oh, 
yes. 

Q. I believe you testified that there was still a further 

meeting with the Mobay representatives at another 
347 =A. Yes. 
Q. Where was that, and when? A. I don’t recall 
the exact date but we had other meetings with Mobay. 

Q. With respect to the meeting at which Weinbrenner 
was present in Akron, did you acknowledge to Mobay in 
writing that such a meeting was held? A. Did I acknowl- 
edge to Mobay if such a meeting was held? 

Q. Yes. A. Oh, yes. 

Q. I show you a paper dated June 13, 1955, addressed 
to Mr. J. D. Mahoney, General Manager of Sales, Mobay 
Chemical Company, St. Louis, Missouri, and ask you if that 
is the confirmation to which you referred? A. Yes, this is. 
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Q. Does that also make reference to the presence of 
Weinbrenner at the meeting? A. Yes, I say: 

‘<cWe wish to thank you and Drs. Hardy and Weinbrenner 
for your visit with us in Akron last Tuesday.”’ 

Q. And there is a statement made in paragraph No. 4: 

“Dr. Weinbrenner stated that he would obtain data 
on foam production in Europe and would send this to 

us.”” 
348 It also says in paragraph 5: 

“<Dr. Weinbrenner promised to send specific in- 
structions to us on the making of prepolymer which is 
stabilized with .02% acetyl chloride; also the directions 
for foaming.’’ 

Did Dr. Weinbrenner ever comply with that last portion 
of paragraph 5 with reference to furnishing directions for 
foaming? 

Mr. Armore: Objection, Your Honor. The question is 
based on hearsay. 

The Court: Overruled. 

Mr. Armore: For that reason I object. 

The Court: Answer yes or no. 

The Witness: I don’t recall on that. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 22 the memorandum or letter identified by the witness. 

The Court: Have you any objection? 

Mr. Armore: Objection, Your Honor, on the ground of 
hearsay. 

The Court: Overruled. 

The Deputy Clerk: Plaintiffs’ Exhibit 22. 


(Plaintiffs’ Exhibit No. 22 was marked and received in 
evidence.) 


349 By Mr. Browne: 


Q. I show you a letter bearing the date of June 29, 1955, 
addressed to Mr. T. H. Rogers, signed by Edgar E. Hardy, 
Director of Research, and ask you if you received the 


original— 
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The Court: Director of Research, Goodyear Company? 
Mr. Browne: No, this will have to be explained by the 
witness because it isn’t evident in this letter who Mr. 
Hardy is. It will have to be tied in with the previous 
exhibit. 
The Court: Very Well. 
By Mr Browne: 


Q. Did you receive a copy of the letter which I just 
showed you? A. Yes. 

Q. And who is Edgar E. Hardy, whose name appears 
at the bottom of that letter? A. He was Director of Re- 
search for Mobay Chemical Company. 

Mr. Browne: I will offer that in evidence as Plaintiffs’ 
Exhibit 23. 

Mt. Armore: Objection, Your Honor, on the ground of 
hearsay. 

The Court: Overruled. 
350 The Deputy Clerk: Plaintiffs’ Exhibit 23. 


(Plaintiffs’ Exhibit No. 23 was marked and received in 
evidence.) 


The Court: This is to be connected up with this other 
exhibit. 


By Mr Browne: 


Q. As a consequence of your meeting with the Mobay 
representatives, including Dr. Hardy, did you receive from 
Mobay any printed matter setting forth details or instruc- 
tions as to the preparation of polyurethane foam? A. Yes, 
we did. 

Q. Do you have that with you now? <A. Yes. It is 
contained in this book. This book contains all of the printed 
material that we received from them. 

Mr. Browne: Let the record show that the witness has 
produced a gray-colored hard-backed loose-leaf notebook 
containing a large number of pages bearing on the cover 
the’ notation ‘‘Mobay Chemical Company,”’ and a Mobay 
trade-mark. 


197 


By Mr Browne: 


Q. When did you receive this book? A. I received it 
at the time of our first meeting in St. Louis. 
351 Q. In May of 1955? A. May of 1955. 

Q. In the meantime have additions or deletions 
been made to this book? A. There have been many addi- 
tions made. 

Q. Have there been any deletions or removal of pages? 
A. Not to my knowledge. 

The Court: It is your book and it has been in your 
custody? 

The Witness: Yes, sir, it has been in my file. 


By Mr Browne: 


Q. Is there a serial number on this book? A. Yes. 

Q. What is the number? A. 11124. 

Q. Is that charged out to some specific person? A. That 
is a number that Mobay put on the book. 

Q. Before you received it? A. Before I received it, 
yes. That is for their identification. 

Q. Is there anywhere in this book which you have just 
identified any reference to the use of pressure above 
atmospheric in the mixing chamber in apparatus for pro- 

ducing polyurethane foam? A. Not that I know of. 
352 And have you examined the contents, the entire 

contents, of the book over the period of time that 
you have had it? A. That is correct. 

Q. Have you examined it recently? A. Just in the wait- 
ing room, in here I flicked through it. 

The Court: I see. 


By Mr. Browne: 


Q. And did you thereby refresh your recollection as 
to its over-all contents? A. Yes, I think I did. 

Q. Are there, however, means suggested for controlling 
cell size uniformity and reducing of fissuring? A. Yes, 
there are formulations given for that. 


198 


Q. Are there any means other than formulations sug- 
gested for controlling the cell size, fissuring and uniformity? 
A. No. 

Mr. Browne: I will offer it in evidence as Plaintiffs’ 
Exhibit 24. 

The Court: It will be received in evidence and you may 
let Mr. Armore take it. 

Mr. Armore: May the record reflect that I object 
353' to the interception of this on the ground of irrele- 
vaney and immateriality? 

The Court: Yes. 

The Deputy Clerk: Plaintiffs’ Exhibit No. 24. 


(Plaintiffs’ Exhibit No. 24 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Now, did you attend a meeting with Mobay repre- 
sentatives in any locations other than St. Louis and Akron? 
A. Yes, I did. 

Q. Where? A. In Germany. 

Q. Where did that take place in Germany, and when? 
A. It took place at the Bayer Company outside of Cologne. 
It was their home laboratory in Leverkusen. 

Q. You might proceed to tell who you visited and what 
you did when you got there. A. We visited chiefly Dr. 
Weinbrenner and we also met Dr. Conrad. I believe Dr. 
Conrad was Director of Research. 

And we discussed urethane foam problems with Dr. 
Weinbrenner, and one of the problems that we had was 
the poor ageing of polyurethane foam. 

This was the same problem that we had brought up 
in St. Louis and they said that they had never heard 

about it. 
354 Mr. Armore: Objection, Your Honor. 
The Court: You needn’t say what anybody told 
you. 
The Witness: Excuse me. 
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The Court: What did you find out about it? 

The Witness: I found out nothing about it. I got no 
information that would help out on that ageing. They 
said that— 

Mr. Armore: Objection. 

The Court: Don’t say what they said. You didn’t get 
any information. You left there with as much knowledge 
as you had when you went there; is that it? 

The Witness: That is correct, sir. 


By Mr. Browne: 


Q. During that period of time and prior thereto, were 
you expecting to receive copies of patent applications from 
the Mobay people? A. Yes. 

Q. Did you receive them up to that time? A. I didn’t 
receive them, no. 

Q. Did you ever prior to the time the Hoppe et al. and 
Weinbrenner application was cited against your applica- 

tion in the Patent Office, ever see that Hoppe and 
355 Weinbrenner application, Serial No. 327,522? A. No, 
sir, I had not. 

Q. Was there a subsequent meeting in the United States 
with representatives of Mobay at any location other than 
St. Louis or Akron? A. Yes. 

Q. Where did that take place? A. In New Martinsville, 
West Virginia. 

Q. When did that take place? A. We had several meet- 
ings with them. 

The Court: At that place? 

The Witness: At that place. 


By Mr. Browne: 


Q. When was the first that you recall? A. I would have 
to look at the reports to get the date. 

Q. I show you a paper bearing the date of July 16, 1956 
and ask you if that refreshes your recollection? A. Yes. 

Q. What is that paper? A. This is a report written by 
myself and Dr. Snyder and it is on the meeting of Mobay 
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and Goodyear groups at New Martinsville, West Virginia, 
on July 13, 1956. 
Q. Was the report actually prepared on or about the 
16th of July? <A. Yes. 
356 Q. And was that meeting substantially at the same 
time as the date of page 54 of Plaintiffs’ Exhibit 1, 
namely, June 12, 1956? A. Yes. 

Q. At the meeting at Martinsville which is embodied in 
your report, which meeting took place on July 13, 1956, 
was any mention made by any of the Mobay people of 
this memorandum dated June 12, 1956, page 34 of Plaintiffs’ 
Exhibit 12 A. I would have to read this to say yes or 
no on that. 

Q. You may read it. A. Yes, I would say yes. 

Q. And by whom was reference made to that? A. Would 
you want me to read this paragraph? 

Q. Yes, that passage in there. A. (Reading) : 


<CWe were told that machine maintenance is extremely 
important for satisfactory material results.”’ 


This is referring to people at Mobay. 

Mr. Armore: Objection, Your Honor. 

The Court: Overruled. He is reading what is in a 
letter. 

The Witness: (Reading) : 


‘“We were told that machine maintenance is ex- 

357. tremely important for satisfactory material results. 
Splashing, dust in the air, minute particles of trapped 

air, all of these things result in fish eyes, voids in the foam, 
and poorer quality production. They use an extension on 
their mixer which does not exceed 2 inches from the bottom 
of the mold they are pouring. In actual practice this dis- 
tance was no greater than 1 inch. Along this same line 
they are working on a better method of controlling the 
diameter of the mixer opening. As the diameter gets 
smaller, the cell size of the foam gets larger, Goodyear 
recognized this many months ago and a pressure gauge 
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was developed to take care of cell size and decrease fis- 
suring.”’ 


By Mr. Browne: 


Q. Is the statement you have just read a true statement 
to the best of your knowledge and belief? A. Yes. 

Mr. Browne: I will offer in evidence this document as 
Plaintiffs’ Exhibit 25. 

Mr. Armore: Objection. 

The Court: The same ruling. 

The Deputy Clerk: Plaintiffs’ Exhibit 25. 


(Plaintiffs’ Exhibit No. 25 was marked and received in 
evidence.) 


358 By Mr. Browne: 


Q. Up to the time of the meeting at New Martinsville, 
had anyone outside of Goodyear related to you the facts 
that the maintenance of pressure in the mixing chamber 
would affect cell size, uniformity or reducing fissuring in 
a polyurethane foam system? A. No. 

Q. In addition to the work that you were doing with 
Mobay on polyurethane foam as such, were you also work- 
ing with them in connection with other polyurethane ma- 
terials which were not of a foaming type? A. Yes. 

Q. What was the nature of those materials? A. One 
was solvent solutions of polyurethane which could be ap- 
plied on wood or on different surfaces for weather resist- 
ance or sort of like a paint or a protective coating. 

The Court: To keep it dry? To put on foundations to 
keep water out? 

The Witness: Yes, like one of the varnish type materials. 


By Mr. Browne: 


Q. Who were some of the other companies who were 
also active in the polyurethane foam field from around 
the early or middle part of 1955 to a few years 

359 thereafter? A. National Analine, Dupont and 
Mobay were perhaps the three largest, and there 
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were a number of smaller companies—not smaller com- 
panies, but people that produced the small chemicals that 
went into the materials; silicons were produced by General 
Electric, and they were interested in urethane foam. 

Q. Then referring to Plaintiffs’ Exhibit 12, Fortune 
Magazine—pardon me—Plaintiffs’ Exhibit 10, Fortune 
Magazine, issued March, 1955— 

The Court: Do you want that or the photostats? 

Mr. Browne: The photostats will do. 

The Court: All right, 10-A. 


By Mr. Browne: 


Q. Have you seen the article appearing in that illustra- 
tion of Fortune Magazine, ‘‘The next Great Synthetic?’’ 
A. Yes. 

Q. In addition, have you seen some of the companies 
mentioned in addition to Goodyear? A. Yes, sir. 

Q. From your reading of this article which appears in 
Fortune Magazine in March, 1955, do you find any factual 
statement concerning Goodyear with which you disagree or 

take exception? A. No, sir. 
360 Q. And from your knowledge of the activities, 
your own personal knowledge of the activities of 
any other company mentioned therein, do you have any- 
thing with which you take exception? <A. No. 

Q. Are the photographs which purport to have been 
taken in Goodyear, are they accurate representations of 
what the conditions actually were at that time? A. Yes, 
Sir. 

Q. And turning to page 112, the illustrations in the upper 
right-hand corner, the two pictures, are those typical rep- 
resentations of a type of polyurethane foam manufacturing 
apparatus? A. Yes, sir. 

Q. On the same page it says: 


“At least two U. S. firms, Goodyear and Hudson Foam 
Plastics Corp., are making foam on machines of their own 
design.”’ 


203 


Is it true that Goodyear was making foam in March 
of 1955, and on a machine of its own design? <A. Yes. 
Q. Was Goodyear at that time, in March of 1955, making 
foam on a machine in which back pressure was main- 
361 tained in the mixing chamber? A. Yes. 
Q. The statement is made on that same page: 


‘‘Foaming begins within three seconds after mixing and 
is complete within one minute.” 


Do you consider that to be a fair and accurate statement 
of polyurethane foam composition? A. I don’t see it on 
this page here. Where are you referring? 

Q. Page 112 in the first column. The last sentence in 
the middle of the page, approximately. A. Yes. 

Q. By the words, ‘‘begins within three seconds after 
mixing,’’ would you state where the material would be 
at the end of three seconds in the mixing chamber of the 
apparatus which was shown to the Court in the demon- 
stration which was made earlier? A. I don’t understand 
that question. 

Q. Let me put it another way. 

The Court: How could he tell except that it had begun to 
bubble? 

Mr. Browne: I believe he also would know the delivery 
rate into the chamber, the approximate capacity, of the 
time it came to the chamber, how long it would take from 

the time the material was introduced into the chamber 
362 and came out of the bottom. 
The Court: Why don’t you ask him? 
Mr. Browne: I will rephrase the question 


By Mr. Browne: 


Q. In the apparatus demonstrated to the Court, what 
do you estimate the time element to be from the time the 
ingredients begin mixing at the top of the mixing chamber 
until it goes out the discharge oriffice? What is the time 
interval in that passing from the one point to the other? 
A. I would only have to guess that. 
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Q. I am asking for your best estimate. 

The Court: Is it thoroughly mixed when it goes out? 

The Witness: The material is mixed within the mixing 
chamber. 


By Mr. Browne: 


Q. Let me ask the question in a little different way: 

In the apparatus demonstrated to the Court, did foam- 
ing begin before the material left the discharge orifice of 
the mixing chamber? A. Yes. 

Q. To what extent? A. Well, there was a cloudy stream 
coming from it. 

Q. That was after it left the discharge orifice, was 
363 it not? A. That’s right. 
Q. Now, my question is: 

Do you know whether or not foaming began before the 
liquid passed through the discharge orifice? A. I would 
say no on that. 

Q. How long after the liquid left the discharge orifice 
was it that you would say the foaming was completed? A. 
It was about one minute or maybe a little less. 

Q. Do you know a man by the name of Harry J. Rogers? 
A. Yes, I do. 

Q. Where was the last place you knew him to be em- 
ployed? A. Well, the last time I saw him was at a technical 
meeting in New York City and he said he was a con- 
sultant. 

Q. Do you know whether or not he was ever employed 
by Nopeo Chemical Company? <A. Yes, he went to Nopco 
from Goodyear. 

Q. Was he employed by Goodyear at one time? A. Yes, 
sir. 

Q. At about what period of time was he employed by 
Goodyear? A. In the early 50’s, as I recall. 

Q. Was he employed—where was he working when 
364 he was employed by Goodyear? A. He was working 
on plastics. 
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Q. Did he have access to the notebooks and library of 
the people in Goodyear who were working on polyurethane 
foams while he was there? A. Yes, he did. 

Q. I show you Patent No. 2,990,380 issued June 27, 1961, 
to Bertram J. Auerbach and Harry J. Rogers, and ask 
you if this is the Harry J. Rogers to whom you have made 
reference? <A. Yes, it is. 

Q. Have you seen that patent before? A. Yes, I have. 

Q. Can you state from an examination of the last page 
whether or not there was cited against that application dur- 
ing its prosecution in the Patent Office the Hoppe et al. 
patent, 2,764,565? A. Yes. 

Mr. Browne: I offer in evidence at this time the file 
wrapper and contents of Auerbach and Rogers Patent No. 
2,990,380, issued June 27, 1961, as Plaintiffs’ Exhibit No. 
26. 

Mr. Armore: Objection, Your Honor. It is irrelevant 

and immaterial. 
365 The Court: Overruled. 


(Plaintiffs? Exhibit No. 26 was marked and received in 
evidence.) 


The Court: Well, it is our closing time now. 

How many more witnesses do you have? 

Mr. Browne: I would have had only one more witness, 
Your Honor, but as a result of the patent introduced by 
the Solicitor I will have two witnesses, both of whom will 
be short as far as I am concerned. 

I will expect to finish with both witnesses as far as direct 
examination is concerned not more than 20 minutes with 
Mr. Burwell and not more than a half-hour with the other 
witness. 

The Court: We ought to be through by 12 o’clock. 

Mr. Armore: I hope so, Your Honor. 

The Court: I do too. If we don’t we will take a little 
recess because both Mr. Browne and I are attending that 
Judicial Conference luncheon. We paid our money down 
and we don’t want to miss it. 
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Mr. Armore: I certainly hope we can make it. 

The Court: We will try to make it. 

Anyway, Court stands adjourned until 10 o’clock tomor- 
row morning. 


(Whereupon at 4 p. m. the trial of Civil Action 696-61 
was adjourned until Thursday, May 9, 1963, at 10 o’clock 
a.m.) 
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368 PROCEEDINGS 


The Court: Call your next witness, Mr. Browne. 

Mr. Browne: The witness I was examining on direct 
has not yet completed, Your Honor. I have a couple of 
more patents to put in through this witness. 

Mr. Rogers, would you resume the stand, please? 

Thereupon 


Thomas H., Rogers, Jr. 


resumed the stand, and having been previously duly sworn, 
testified further as follows: 


Direct Examination (Resumed) 


By Mr. Browne: 


Q. Mr. Rogers, you testified yesterday that you person- 
ally knew Harry J. Rogers? A. Yes, sir. 

Q. And you identified a patent issued to him as a co-in- 
ventor with Bertram J. Auerbach, Patent 1990380. 

Do you know whether or not Mr. Harry J. Rogers was 
also a co-inventor in any additional patents? A. I don’t 
recall. 

Q. I show you a copy of Patent 2,990,252, Fred H. 
Geldern and Bertram J. Auerbach and Harry J. Rogers, 
and ask you if the Harry J. Rogers in that patent is the one 
whom you knew personally and who was a former employe 
of Goodyear? A. Yes, I would assume this is the same 

Harry J. Rogers. 
369 Q. And if you will turn to the last page of the pat- 
ent which I have handed you I will ask you whether 
or not Hoppe et al. Patent No. 1,764,565 was cited therein 
as a reference? A. Yes, it is. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 27 the Geldern Patent 2,990,252. 

Mr. Armore: Objection, Your Honor. It is irrelevant 
and immaterial. 
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The Court: Overruled. 
The Deputy Clerk: Plaintiffs’ Exhibit 27. 


(Plaintiffs’ Exhibit No. 27 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Mr. Rogers, do you know whether or not Hoppe and 
Weinbrenner Patent No. 2,764,565 was reissued? A. Yes, 
it was. 

Q. I show you a copy of Patent Reissue 24,514, reissued 
August 12, 1958, that being Peter Hoppe, Erwin Wein- 
brenner, Cornelius Muhlhausen and Karl Breer, and I ask 
you if that is the reissue patent to which you refer? A. 
Yes, that is the one. 

Q. Is there any reference made in that reissue patent to 
a definition of the word ‘‘enclosed,’’ as used in the reissue 

patent, Patent 1,764,565 and abandoned application, 
370’ Serial No. 327,522, the reference in this case? A. 
Yes, there is. 
Q. Would you point out where that definition occurs? 
The Court: Why not read it into the record? 


By Mr. Browne: 


Q. Read it into the record. A. On page 10. 

Q. Is that column 10? A. Column 10, that is correct. 
The Court: Which patent is this? 

Mr. Browne: The reissue patent. 

The Witness: Line 42, it says: 


«cand where reference is made to ‘enclosed’ with re- 
spect to the vessel ...”’ 
And ‘‘enclosed”’ is in parentheses. 


By Mr. Browne: 
Q. In quotes, rather. A. In quotes. (Reading): 


¢¢ And where reference is made to ‘enclosed’ with respect 
to the vessel, device, mixer, or zone in which one or more 
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of the components is injected into another one, or into an 

admixture of others, of the components, it is intended to 
designate that there are walls which embrace, en- 

371 circle, or encompass, but do not necessarily totally 
envelop.”’ 


Q. Is that the close of the quote? A. That is the close 
of the quote. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 28 the Peter Hoppe, Erwin Weinbrenner, Cornelius 
Muhlhausen and Karl Breer Reissue Patent 24,514, reissued 
August 12, 1958, on the basis of the original patent to the 
same inventors, No. 2,764,565. 

Mr. Armore: Objection, Your Honor, as irrelevant and 
immaterial. 

The Court: Overruled. It may be received. 

The Deputy Clerk: Plaintiffs’ Exhibit 28. 


(Plaintiffs’ Exhibit No. 28 was marked and received in 
evidence.) 


By Mr. Browne: 


Q. Are you familiar with the Hudson Foam Plastics 
Corporation of Yonkers, New York? A. Yes, sir. 

Q. Are they engaged in a line of business competitive 
with Goodyear? A. Yes, sir. 

Q. What business are they engaged in that is competitive 
with Goodyear? A. They produce and sell polyurethane 

foam. 
372 Q. Have you examined a patent issued to Chris- 
topher L. Wilson and Don G. Hutton, said Hutton 
assignor to Hudson Foam Plastics Corporation, per- 
sonally? <A. Yes, sir. 

Q. I show you a copy of U.S. Patent 3,012,977, issued 
December 12, 1961 to Christopher L. Wilson and Don a. 
Hutton and assigned to Hudson Foam Plastics Corpora- 
tion, Yonkers, New York, and ask you if that is the same 
person and company to which you have made reference 
in your testimony? <A. Yes, this is the same person. 
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Q. Turning to the last page of that patent, would you 
also state whether or not it makes reference to and indi- 
cates the Hoppe et al. patent, 2,764,565 was cited during 
the prosecution? <A. Yes, sir. 

Mr. Browne: I will offer in evidence the certified copy 
of the patent identified by the witness and a certified copy 
of the excerpts from the file wrapper and contents of the 
prosecution file of that patent, and I will ask that they 
by marked as Plaintiffs’ Exhibit 29-A for the patent and 
29-B for the certified copy of the excerpts of the file 
wrapper and contents. 

Mr. Armore: Objection, Your Honor, on the 
373 | ground that these exhibits are irrelevant and im- 
material. 

The Court: Overruled. 

The Deputy Clerk: Plaintiffs’ Exhibits 29-A and 29-B. 


(Plaintiffs’ Exhibits Nos. 29-A and 29-B were marked 
and received in evidence.) 


By Mr. Browne: 


Q. I show you a copy of U. S. Patent 3,062,757 issued 
November 6, 1962, to Bernard Dombrow and Alvin Lerner, 
assignors, by Mesne Assignments, to the United States of 
America as represented by the United States Atomic 
Energy Commission, and ask you whether or not on the 
last page of that patent there is an indication that Hoppe 
and Weinbrenner et al. Patent 2,855,021 and 2,764,565 was 
cited as a reference against that patent? A. Yes, sir, that 
was cited against it. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 
Exhibit 30 the Dombrow and Lerner Patent 3,062,757. 

Mr. Armore: Objection, Your Honor, as irrelevant and 
immaterial. 

The Court: Overruled. If may be received. 

The Deputy Clerk: Plaintiffs’? Exhibit 30. 


(Plaintiffs’ Exhibit No. 30 was received in evidence.) 
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374 By Mr. Browne: 


Q. I believe you have previously testified that Goodyear 
is a licensee under Mobay Chemical Company in the 
polyurethane foam field? A. Yes, sir. 

Q. Are you acquainted with an inventor by the name of 
William W. Marshall III of St. Louis, Missouri? A. Yes, 
sir. 

Q. Does he do any work in the field of polyurethane 
foams? A. Yes. 

Q. And do you know whether he has any connection 
with Mobay? A. At the present time I don’t think he has. 
He did have. He worked for Mobay. 

Q. I show you a copy of U. S. Patent 2957203 issued 
October 25, 1960, to William W. Marshall III and assigned 
to Mobay Chemical Company, St. Louis, Missouri, and 
ask you if that is the Marshall to whom you have just 
referred? A. Yes, it is. 

Q. And is that patent assigned on its fact to Mobay? 
A. Yes, Mobay Chemical Company. 

Q. Turning to the last page of that patent, does it in- 

dicate that Hoppe and Weinbrenner Patent 2,764,565 
375 was cited as a reference against that application 
while it was pending? <A. Yes. 

Mr. Brown: I will offer in evidence a certified copy of 
the file wrapper and contents. 

Excuse me—excerpts of the file wrapper—and contents 
of Patent No. 2957203, as Plaintiffs’ Exhibit 31-A, and a 
soft copy of the Patent 2957203 as Plaintiffs’ Exhibit 31-B. 

Mr. Armore: Objection, Your Honor, as irrelevant and 
immaterial. 

The Court: Overruled. It may be received. 

The Deputy Clerk: Exhibits 31-A and 31-B. 


(Plaintiffs’ Exhibits Nos. 31-A and 31-B were received 
in evidence.) 


By Mr. Browne: 


Q. Yesterday you identified Patent No. 2,990,252 issued 
to Geldern, Auerbach and Rogers. <A. Yes, sir. 

Mr. Browne: At this time I offer in evidence a certified 
copy of excerpts of the file wrapper and contents of that 
patent as Plaintiffs’ Exhibit 32. 

Mr. Armore: Objection, Your Honor. It is irrelevant 

and immaterial. 
376 The Court: Overruled. It may be received. 
Mr. Browne: That will be 27-A. 
The Deputy Clerk: Plaintiffs’ Exhibit 27-A. 


(Plaintiffs’ Exhibit No. 27-A was received in evidence.) 
By Mr. Browne: 


Q. Are you familiar with a patent issued to Harold 
Ebneth and Hans Falk, being assignors by Mesne Aasign- 
ments of one-half to Farbenfabriken Bayer, a corporation 
of Germany, and one-half to Mobay Chemical Company, 
that is referred to as Ebneth et al. Patent 2,948,928. A. I 
don’t think I am familiar with it. 

Q: I will show you a copy and ask you if you recall 
having seen a copy of that before? A. Yes, I have seen 
this before. 

Q. Is that also in the field of foam technology? A. Yes. 

Q: That is, polyurethane foam technology? A. Yes, it is. 

Q. On the last page of that patent there is a reference 
made to Hoppe et al. Patent No. 2,764,565 as a reference; 
is that correct? <A. Yes. 

Mr. Browne: I will offer in evidence as Plaintiffs’ 
377. Exhibit 32 a soft copy of the Ebneth and Falk Patent 
2,948,928 and as 32-A, a certified copy of excerpts 

from the file wrapper and contents of that patent. 

Mr. Armore: Objection, Your Honor, as irrelevant and 
immaterial. 
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The Court: Overruled. It may be received. 
The Deputy Clerk: Plaintiffs’ Exhibits 32 and 32-A. 


(Plaintiffs’ Exhibits Nos. 32 and 32-A were received in 
evidence.) 


Mr. Browne: That completes the direct examination 
of Mr. Rogers. 
The Court: Gross examine, Mr. Armore. 


Cross Examination 
By Mr. Armore: 


Q. Mr. Rogers, in your direct examination yesterady 
you referred to a DuPont license granted to the Goodyear 
Corporation? A. Yes, sir. 

Q. Do you recall that? A. Yes, sir. 

Q. Would it be correct to say that that license was con- 
cerned with specific patents? 

Mr. Browne: I will object to that question on the 


378 ground that the license, which is in evidence, speaks 
for itself. 
The Court: Sustained. 


By Mr. Armore: 


Q. Did that license agreement include any patents 
which covered or were directed primarily or principally to 
apparatus? 

Mr. Browne: I will object to that question on the 
ground as the previous question, the exhibit speaks for 
itself. 

Mr. Armore: May I make a comment on that point? 

The Court: The objection is sustained. The contract 
is there. If you want to examine him on it do it. Don’t 
ask him what is in it. The exhibit speaks for itself. 

Mr. Armore: The contract lists the patents but do not 
or does not indicate the subject matter, Your Honor. 

The Court: Well, it speaks for itself. That will be a 
matter of argument for you. 
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By Mr. Armore: 


Q. Was there anything in the license agreement between 
DuPont and Goodyear which required DuPont to give 
Goodyear any information concerning developments with 
respect to apparatus? 

Mr. Browne: I will object to that question on the same 

ground as the last two, Your Honor. 
379 The Court: The same ruling. 


By Mr. Armore: 


Q.'Did you have any reason to expect, in view of your 
agreement with DuPont, that you would receive informa- 
tion from DuPont under that license agreement with re- 
spect to developments in apparatus? A. Yes. 

Q. Where? A. As far as the contracts are concerned, I 
have no knowledge of the intimate nature of the contracts. 
I understood that with DuPont we were to get information 
on polyurethane materials. 

Q. Did that include the apparatus for making those 
materials? A. I should imagine it would. 

Q. You should imagine it would? A. Yes. 

Q: Did you see the license agreement? A. At the time, 
yes, sir. 

Q. Ihave a copy of the license agreement given to me by 
counsel. Can you point to any part of that license agree- 
ment that indicates that Goodyear had a right to expect 
information with respect to developments in apparatus 

for preparing polyurethane materials? 
380 Mr. Browne: I will object to that question too 
on the ground that the contract speaks for itself. 

The Court: That is not the contract, this is the license 
agreement. 

Mr. Armore: There is a license agreement, Your Honor. 

The Court: Issued under the contract? 

Mr. Armore: Yes, Your Honor. 

Mr. Browne: This is just the license? 
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The Court: That is right. 
The Witness: I will have to read this. 


By Mr. Armore: 


Q. Would you please do that? Would you please look 
through it? A. Yes. There is nothing that I could see 
that would specifically point out machinery or apparatus. 

Q. May I have that, please? 

Thank you. 

You testified on your direct examination that you had— 

Mr. Armore: Your Honor, I wish to point out that in 
cross examination of this witness with respect to his 
meetings with various officials of the Mobay Company I do 

not change my position with respect to my objection 
381 on the ground that any testimony on that would 
constitute hearsay. 

The Court: I have ruled that is not hearsay. Call it 
anything you want. 


By Mr. Armore: 


Q. With respect to the meetings you have testified to 
with Mobay officials and including your meetings with Dr. 
Weinbrenner, when was your first meeting with Dr. Wein- 
prenner? A. I would have to refer to the exact date. 

Q. Would you refer to your notes or whatever you relied 
upon in indicating the notes of those meetings? A. I think 
it would have to be read back. 

The Court: They are in evidence? 

Mr. Browne: The exhibits are in evidence, Your Honor. 

The Court: Has counsel copies of them? 

Mr. Browne: I gave them to him yesterday. 

Mr. Armore: I have copies of the reports on some of 
those meetings. 

Mr. Browne: Those are what he used to refresh his 
recollection. 

The Court: That is my recollection too. He used them 
to refresh his recollection. The man can’t be held down 
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to dates when meetings transpired years ago. You 
382 have the reports from which he refreshed his 
memory. Are you trying to trip him because of 
his memory? 
Mr. Armore: No, Your Honor. 
The Court: Against what you have in your hand? 
Mr. Armore: No, Your Honor. 
The Court: What are you doing? 
Mr. Armore: I was not certain I was able to make 
accurate notes with respect to the dates of all of these 
meetings. 


By Mr. Armore: 


Q. According to the testimony which you gave yester- 
day, you had meetings with Mobay officials which were 
reported in your reports on May 6, 1955, June 9th, 1955 
and July 16th, 1956. Do you recall those reports that 
you made as to those dates? A. Now that you mentioned 
them, I do. 


Q. Were there any meetings which involved and in- 
cluded Dr. Weinbrenner between June 9, 1955 and July 
16, 1956? 

The Court: Do you mean other than those? 

Mr. Armore: Other than those I have referred to. 

The Witness: Yes, there was. 


By Mr. Armore: 


Q. Between June 9, 1955 and July 16, 1956? A. Yes, 
sir. 
383 Q. Now, I do not have a record of any specific 
meetings subsequent to August 9th, 1955. There- 
fore I ask you, were there any meetings immediately or 
some time after August 8, 1955, which included Dr. 
Weinbrenner, but prior to the report of July 16th, 1956? 
A. Yes. 
Q. Can you give me approximately the dates of those 
meetings? A. I would say that one was either in October 
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or November of 1955, and I had a meeting with Dr. 
Weinbrenner in Levercusen in Germany. 

Q. Now, with respect to that meeting in October of 
1955, were you given any information at that time by Dr. 
Weinbrenner or any of the other Mobay officials as to the 
desirability with respect to mixing the components in 
forming polyurethane under pressure? <A. No. 

Q. You were not? <A. No, sir. 

Q. Nevertheless, you have testified, I believe, that under 
the license agreement with Mobay they were under an 
obligation to give you any information with respect to 
delevopments as they occurred in the polyurethane field? 

A. That was my understanding. 
384 Q. Yes. 
Now, you are familiar with the patent to Hoppe, 
et al., No. 2,764,565, is that correct? A. Yes. 

Q. That patent was filed in the Patent Office on August 
8th, 1955. Were you aware of the filing date of that 
patent? A. After I had the copy. I wasn’t aware at that 
time of it. 

Q. You are at this time aware of it? A. Yes, sir, I am 
aware of that date now. 

Q. Now, in view of the fact that Mobay was under a 
contractual obligation to give you information as to devel- 
opments in the polyurethane field, and since it now ap- 
pears—I will withdraw that question: 

You would agree that that patent discloses that the 
components, liquid reaction components which are to be 
mixed in forming polyurethane foam materials can be 
mixed under pressure? A. Can I see that patent, please? 

Mr. Armore: Do you have a copy of that patent? 

Mr. Browne: We will stipulate it can be done. 

The Court: Very well. 

Mr. Armore: That is stipulated. 
385 Mr. Browne: In fact, Goodyear did it. 

The Court: It is stipulated, Mr. Witness. You 
needn’t answer the question. 
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By Mr. Armore: 


Q. Now, in view of the fact that Goodyear, or Mobay, 
had a contractual obligation with Goodyear to give Good- 
year all information relating to its developments in the 
polyurethane field, and since your meetings, and you had 
meetings with Dr. Weinbrenner, one of the Mobay people, 
shortly after this patent to Hoppe et al. was filed on 
August 8, 1955, and several meetings thereafter in which 
nothing specifically was said with respect to mixing under 
pressure, would it appear to you that Mobay was some- 
what less than candid and frank and proper in living up 
to its contractual obligations? 

Mr. Browne: I will object to that. 

The Court: That is a question that is about a page long. 

Mr. Browne: I will object to the question on the 
ground it is ambiguous, indefinite and calls for a conclu- 
sion of the witness. 

The Court: You can divide that up into five or six 
different questions. Possibly you can get the answers. 

Mr. Armore: Yes, Your Honor. 


By Mr. Armore: 


Q. The Goodyear contractual relationship with 
386 | Mobay required Mobay to give Goodyear all in- 
' formation with respect to new developments con- 
taining polyurethane; is that correct? A. That is the way 
I understood it. 
Q. And that included developments in both process and 
apparatus? A. That is correct. 
Q. You had meetings with Mobay officials after the 
Hoppe et al. patent application was filed? 
Mr. Browne: Which application, counsel, if you please? 
Mr. Armore: Hoppe et al. application filed on August 
8, 1955, U. S. Patent No. 2,764,565. 
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By Mr. Armore: 


Q. Which disclosed mixing under pressure. 

Would it have been appropriate for you to consider 
that in any meetings after that application was filed under 
the license contract you would have been informed that these 
polyurethane components— 

The Court: Did you know about that patent at the time 
you had these meetings? 

The Witness: No, sir, I did not. 


By Mr. Armore: 


Q. Is it true that the first time that you received any 
information with respect to mixing under pressure 
387 was as a result of a letter or a communication en- 
titled, ‘‘Preliminary Technical Information’’ dated 

June 12, 1956, concerning which you have testified? 

The Court: Is that his own note? 

Mr. Armore: That is already in evidence. The witness 
has testified to it. This is a communication from Mobay 
Chemical Company to Goodyear entitled ‘‘Preliminary 
Technical Information,” and it is dated June 12, 1956. 


By Mr. Armore: 


Q. Are you familiar with that communication? A. I 
would have to look at it. 

The Court: Pass it up to him. 

Mr. Armore: I have a copy here. 

Mr. Browne: That is page 34 of Plaintiffs Exhibit 1. 


By Mr. Armore: 


Q. Are you familiar with that? A. Yes, I am familiar 
with it. 

Q. Would that represent the first time you were in- 
formed by Mobay that these materials which would form 
polyurethane foam could and should be mixed under pres- 
sure? A. To the best of my knowledge yes. 
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Q. I refer you to the middle paragraph in that com- 
munication, and I read: 


388 ' ‘The uniformity of cell structure in flexible foams 
may be improved using a smaller diameter exit 
nozzle with extension. The decreased nozzle diameter 
tends to increase the back pressure in the system, re- 
sulting in more efficient mixing of the prefoam mix- 
ture.”’ 


Would it be reasonable to conclude that this paragraph 
indicates that a back pressure already existed in the mix- 
ing chamber but that the use of a small diameter nozzle 
with an extension would increase the back pressure? 

Mr. Browne: I did not hear the time element. 

The Court: He is asking him to interpret that para- 
graph, I assume. 

Isn’t that it? 

Mr. Browne: He asked whether he was told something. 
I am trying to get the question straight. Told by whom, 
and when? 

The Court: That was on the prior question, another mat- 
ter, wasn’t it? What was that prior question? 

Mr. Browne: I am referring to the question now before 
the witness. 

The Court: I thought he handed the witness the docu- 
ment and asked him whether or not he received that and 

he had, and then he read a sentence and asked how 
389 he interpreted that. 

He asked him whether that meant there was 
already back pressure and decreasing the size of the 
nozzle increased the back pressure or there was no back 
pressure. 

Am I correct, Mr. Armore? 

Mr. Armore: Yes, Your Honor. 

The Witness: I would say that this paragraph would 
not indicate that there was any prior pressure there, 
either yes or no. 
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By Mr. Armore: 


Q. Would the reference to an increase in back pressure 
lead to a logical— 

The Court: What do you mean? Do you mean it could 
be increased without any back pressure there in the first 
place by putting a little hose on there and making the 
orifice smaller? 

The Witness: This paragraph, the way I interpret it, 
would not mean there was back pressure there to begin 
with. : 

The Court: I see. 

By Mr. Armore: 


Q. In view of the paragraph that I have just read, would 
it be correct to state that the import of this communication 
was to indicate that the alleged improvement re- 
390 sulted from the combined use both of a small 
diameter exit nozzle with an extension? A. I don’t 

think so. 

Q. Why not? A. I think that the improvement here 
was due to the decreased nozzle diameter and the only 
function of the hose was to direct it into a mold or a cavity 
so you wouldn’t get splashing from the material coming 
out under pressure. 

Q. Now, would you direct your attention to the second 
sentence of the first paragraph, and I read: 


“‘This method involves the proper choice of exit 
nozzle and the addition of a short extension on the 
exit nozzle of the foam machine mixing chamber.”’ 


Would that change your answer to the previous ques- 
tion? A. No, sir, it does not. 

Q. I hand you Plaintiffs’ Exhibit 24. I have Plaintiffs’ 
Exhibit 24 which I was permitted to hold. I would direct 
your attention to— 

First of all, as I understand it, this exhibit represents 
instructional materials received from Mobay Chemica. 
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Company pursuant to the license agreement between Good- 
year and Mobay and received by Goodyear? A. Yes. 
391 Q. That is correct? A. Yes. 

Q. Now, is this the material that had been re- 
eeived when the license agreement was signed? A. Since 
it was signed. 

Q. Since it was signed. A. That is right. 

Q. Over what period of time? 

The Court: Does it say? 

Mr. Armore: I haven’t been able to find any dates, 
Your Honor. 

The Witness: Some of these do not have any dates. 

The Court: What he is asking is a beginnning and 
ending date; is that it? 

Mr. Armore: No, Your Honor. 

The Court: From when to when? 

The Witness: From the time we made our first visit to 
St. Louis, Missouri, and I believe the date was May 19th— 
well, the first meeting in the report there, and you have a 
copy, up until the present time. 


By Mr. Armore: 


Q. Now, I direct your attention to the portion of this 
book which is indexed ‘‘Foam Machine,”’ and more specifi- 
cally within that section to a page which is in- 
392 dicated as Section 3 which has a page with the 
numeral ‘18,’’ and particularly to the portions ther- 

in under the designation ‘‘Mixing Chamber.” 

Can you tell me when this material was received by 
Goodyear? There is no date on that page that I can see. 
A. I couldn’t tell the date on that, sir. 

Q. Now, this whole section is preceded, the section 
entitled ‘Foam Machine,”’ to which I have just addressed 
myself, is preceded by photocopies which are dated in 
pencil inserted in book May 17th, 1955. 

Now, would all of the material in this section have been 
received at the same time? 
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The Court: Does it say ‘‘received,’’ or did you read 
“tinserted in the book?”’? Is that what it says, ‘‘inserted 
in the book?”’ 

The Witness: Yes, sir, inserted in book May, 1955. 

The Court: Does that indicate the date of reception, the 
date when it was put in the looseleaf book? 

Mr. Armore: I am sorry, Your Honor, I misread that. 
It says ‘‘Inserted.”’ 

The Witness: It says ‘‘inserted.”’ 

The Court: All right. 

The Witness: For one thing, this is a photostat and it 

is different than this, so I just don’t know whether 
$93 it is the same date, that this would be the same date. 


By Mr. Armore: 


Q. Then with respect to that page 18 you cannot inform 
the Court as to when this material was received by Good- 
year; is that correct? A. That is right. I see no date 
on that. 

The Court: Have you any independent recollection as to 
when it was received? 

The Witness: No, sir. 

The Court: Or any approximation? 

The Witness: I would think that it would be sometime 
in 1955. 

The Court: I see. 

The Witness: That is when we received most of our 
literature. 


By Mr. Armore: 


Q. Then I also direct your attention to another page in 
the same section marked Section 3 and having the number 
4, 5—I am sorry. 

Would this all have been received at about the same time? 
A. As what? 

Q. As the previous page—some time in 19557 A. 
Yes. 
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394 Q. The license agreement with Mobay was entered 
into on the 5th day of April, 1955, are you aware 
of that? A. Now that you refresh my memory on it. 

Q. Would this material very likely have been received— 

The Court: When you say ‘‘material,”’ what are you talk- 
ing about, the machine? 

Mr. Armore: These two pages. 

The Court: What is it, the machine? 

Mr. Armore: These pages refer to the mixing chamber. 

The Court: That is part of the machine, isn’t it? 

Mr. Armore: Yes, sir. 

The Court: Could you get that separately from the 
machine, the mixing chamber, or did it come with the ma- 
chine, as part of the machine? 

The Witness: He is talking about the literature. 

Mr. Armore: I am talking about instructional material 
received from Mobay. 

The Court: What are you saying? 

The Witness: He is talking about the literature. 

The Court: What literature? 

He wants to know whether or not it indicates the mixing 
chamber, the date of its reception. I am asking you if that 

wasn’t part of the machine, the mixing chamber? 
395 | The Witness: Yes, the mixing chamber was part 
of the machine. 

The Court: The machine, of course. 


By Mr. Armore: 


Q. Would it be correct to say in view of what you have 
already testified, that this material, these papers, including 
these pages to which I have directed your attention, which 
are indicated as page 18 and page 5, would have been re- 
ceived at about the same time or shortly after the license 
agreement with Mobay was signed in 1955? A. What was 
the date of the license agreement, again; August 5th? 

Q. April 5th, 1955. A. We received no information until 
our first meeting in St. Louis in May, I believe May 3 or 4 
or 5, 1955. 
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Q. Then this material could—these pages that I have re- 
ferred to could most likely have been received by you at that 
time? A. I don’t know. We received information at that 
time and then over a period of time. 

Q. I am going to read a portion of these pages that I 
would like you to consider. The portion is under the title 
“Mixing Chamber,”’ and I read the second paragraph un- 

der that title, the last paragraph on page 18, which 
396 corresponds almost in full with— 
Mr. Browne: I will object to counsel stating what 
corresponds to what. 

The Court: You use too many words. Read what you 
have to read, please, and don’t tell us what it corresponds to. 

‘“‘(A) The sojourn time of an ingredient in the mixing 
chamber can also apply. 

‘¢(B) in the preparation of foam the degree of mixing 
and sojourn time in the chamber can be varied by changing 
the agitator speed, the feed rates, length of mixing barrel, 
and diameter opening of the discharge nozzle. The use of 
too large a discharge nozzle gives irregular flow of prefoam 
mixture, while too small a discharge nozzle gives too rapid 
a flow.”’ 

Would this portion that I have just read indicate that it 
was necessary to determine the proper size of the discharge 
nozzle in order to form the materials and secure a desirable 
product, in order to mix the materials and secure a desir- 
able product? 

Mr. Browne: May I ask counsel to state which question 
he wants the witness to answer, the first one or the second 
one? 

The Court: I don’t know. He can answer both. 
397 Mr. Browne: There are two questions on the rec- 
ord. I would ask counsel to put a single question to 
the witness and wait until he answers. 

Mr. Armore: Would the reporter please repeat the 
question? 

Mr. Browne: Which question, the first or second? 
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Mr. Armore: The last question I asked the witness as 
modified by the last comment that I made. That was one 
question. 

The Court: Do you understand that question? 

The Witness: The question, as I understand it, is, you 
are asking me if in order to make foam you need a right 
type of a chamber and the right type of a hose coming from 
the chamber. Is that correct? 

Mr. Armore: No, that wasn’t my question. I will repeat 
what I asked: 

From what I have just read, would that indicate to you 
that in order to form a desirable it will be necessary to 
determine the proper size for the discharge outlet from 
the mixing chamber? 

The Court: In other words, to get the best product out 
of there you have to determine, do you not, the size of the 
house? 

The Witness: Yes. 
398 The Court: It is obvious. 


By Mr. Armore: 


Q. Would it be true that in that attempting to use—I 
withdraw that question. 

Therefore, in using machinery for preparing polyure- 
thane foam pursuant to the instructions which I have just 
read, it would be obviously necessary for you to experiment 
and to try different-sized discharge outlets before the mix- 
ing chamber, is that true? A. Based on what our relation 
was with Mobay? 

Q. Based upon the instructions that I have just read. A. 
Actually, when we worked with that machine we just worked 
as we got it and we didn’t change or try to change the 
machine that we had bought. 

Q. However, if you found that the product which the 
liquid stream, that was discharged from the mixing cham- 
ber, appeared to have undesirable characteristics or 
resulted— 
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The Court: Did it have undesirable characteristics? 

The Witness: At the time we thought the product that 
we made was a very good product. However, as you can 
see from some of the material how it aged so poorly, we 
found out later that we certainly needed a lot if im- 
provement. 

The Court: Did that improvement consist in 
399 changing the diameter of the exit hole or the spout? 

The Witness: The major thing, as I remember, 
was the hose. It kept it sometimes from flopping and 
spattering and you mentioned the hose in what you read 
there. 


By Mr. Armore: 


Q. Would these instructions from Mobay that I have just 
read lead you to try different size discharge orifices in order 
to improve the product? 

The Court: Did you try different-sized orifices or did you 
leave the one on that came with the machine? 

The Witness: On the basis of this, we left the one on 
that came with the machine, Your Honor. 


By Mr. Armore: 


Q. In developing your devices you indicated—did you 
decide to use valves at the discharge orifice in order to 
restrict the outflow of the material? 

Mr. Browne: By ‘‘devices,’’ counsel, may I have it clear 
as to what devices you are referring to? There are two 
different devices that have been testified to. One was de- 
signed by Goodyear back in 1954 and then there is another 
device which was obtained from Mobay after the license 
agreement was obtained. I would like to have it clarified 
as to which devices you are talking about. 

The Court: Which devices? 
400 Mr. Armore: I am referring to the devices which 
you were working upon in developing the concept of 
using back pressure. 
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The Court: Which one is that, the first one or the sec- 
ond one? 

Mr. Armore: The first one. 

The Court: All right. 

Mr. Browne: That is the one that is shown in the photo- 
graphs, Exhibits 6-A, B, C and D. 

Mr. Armore: Yes. 


By Mr. Armore: 


Q. In those devices, did you use valves, control valves, 
for the purpose of controlling the discharge outlets, the 
discharge orifices? A. We used the valves to increase the 
pressure in the mixing chamber. 

Q. Yes. 

In our direct examination you indicated that you devel- 
oped the idea of using back pressure in order to avoid cer- 
tain undesirable results with respect to the product, poly- 
urethane product; is that correct? A. That is correct. 

Q. Does the application which is in suit and of which 

you are a joint applicant, refer to the use of any 
401 specific apparatus? A. I would have to read it. I 
would have to read the case. 

The Court: Show him the application that is in suit. 
That is the only way you can determine that. 

Mr. Armore: Do you have a copy of the application? 

Mr. Browne: It is in evidence, Plaintiffs’ Exhibit No. 1. 

The Court: Here it is. 


By Mr. Armore: 


Q. Would you please peruse the application and indicate 
whether there is any disclosure of apparatus in that ap- 
plication? A. I don’t see anything having to do with 
apparatus as such. 

Q. Does the application make any mention of the use 
of back pressure? A. Yes, this is concerned with back 
pressure. 

Q. Does the application make any reference whatsoever 
to the use of back pressure? 
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Mr. Browne: I believe the witness just answered the 
question. 
The Court: I thought so. 


402 By Mr. Armore: 


Q. Would you point to any part of the application that 
refers to the use of back pressure? A. On page 4, line 9, 
where it reads: 


“It has now been discovered that the foregoing objects 
may be accomplished by effecting the mixing of the re- 
actants under pressure, operable pressures ranging from 
0.5 to 60 pounds per square inch gauge.”’ 


Q. Is there any indication in that sentence that you have 
just read to back pressure? A. We are referring here to 
pressure in the mixer. 

Q. Pressure in the mixer, but there is nothing that says 
anything about back pressure, is that right? 

The Court: Where is the back pressure, anyhow? It 


is in the mixer, as I understand it. I am not a mechanic. 
Mr. Armore: A ‘‘back pressure’? has a very definite 
meaning. 
The Court: Where is it located? Isn’t it in the mixing 
chamber? 
Mr. Armore: If it were there and if it were a back 
pressure. 
The Court: All right, this pressure you just read about, 
is that in the mixing chamber? 
The Witness: Yes, sir. 
403 The Court: All right. 


By Mr. Armore: 


Q. If the liquid materials under pressure were led into a 
completely closed container which had no outlet whatsoever, 
would it be true that these materials would, that the liquid 
materials would assume the pressure of the inlet stream, 
would quickly acquire the pressure of the inlet stream? A. 
I don’t know. 


230 


Q. Would these materials in the closed—these liquid com- 
ponents, leading into a closed chamber—would they be un- 
der pressure corresponding to the pressure of the stream 
coming into the chamber? 

The Court: I thought that he just answered that, 
didn’t he? 


By Mr. Armore: 


Q. Would they be under pressure at all? A. I don’t 
know. The way this was made was to have it in an open 
mold sort of like an open box, so there was no pressure. 
Tt wasn’t completely closed. And this is the way the foam 
as described in this invention was made. 

Q. Would it be true to say that in order to have a back 

pressure there would have to be some opening in the 
404 receiving chamber for liquid coming in under pres- 

sure to discharge liquids? A. There has to be a place 
for the material to come out. 

Q. In order to develop a back pressure; is that correct? 
A. Yes, I would imagine that would be so. 

Q. Since the plaintiffs’ application discloses no partic- 
ular apparatus for carrying out the method disclosed or 
claimed, would it be reasonable to one working in this field 
to use, or could one working in this field use different types 
of apparatus to accomplish the disclosed method or process? 
A. I don’t know the answer to that question. 

Q. You have testified concerning the Hoppe et al. patent 
and also the reference application of which the Hoppe et 
al. patent is a continuation in part. I refer to Hoppe et al. 
reference application Serial No. 327,522. Are you familiar 
with the application? A. Yes. 

Q. Do you agree that different processes, a number of 
different processes, are disclosed in the Hoppe et al. refer- 

ence and application for combining and mixing the 
405 polyurethane materials? A. You are referring now 
to the second one? 

The first one is the abandoned application. 
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Q. Iam referring to the fact— 

The Court: What are you referring to, the patent or the 
abandoned application? 

Mr. Armore: The abandoned application. 

The Court: Allright. Pass it up to him and let him see it. 

Mr. Armore: Do you have a copy of that? 

The Deputy Clerk: Is that the one? 

Mr. Armore: Yes. 


By Mr. Armore: 


Q. I will direct your attention more specifically to page 5 
of the abandoned application and to the last paragraph on 
page 5. A. Yes. 

Q. Would you please read that paragraph to yourself? 
A. Yes, I have read it. 

Q. As one working in and experienced in the field of 
preparing polyurethane foams, would it be reasonable to 
state that this paragraph indicates that the materials or 
components, liquid materials, may be passed under pressure 

into a chamber which may be closed or merely con- 
406 trolled by an exit valve? A. No, not closed, because— 
Q. Or— 

The Court: One minute. 

Finish your answer. 

The Witness: I wouldn’t visualize something flowing into 
a chamber which is closed, a mixing chamber. 


By Mr. Armore: 


Q. Could you visualize these materials flowing into a 
mixing chamber that would have a discharge outlet valve? 
A. Yes, I could visualize that. 

Q. This paragraph that you have just read, does that 
indicate that the materials which come into the mixing 
chamber can include a di-isocyanate, a polyester and water? 

Mr. Browne: I will object, Your Honor. This is all in 
the application and the application speaks for itself. 
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The Court: If that is in the application, why do you ask 
if it is there? 

Mr. Armore: It is in the application. 

Thé Court: It is there. If you want to ask him why or 
something pertaining to the issue here, ask him. Don’t ask 
him if it is there when you know it is there. 


By Mr. Armore: 


Q. I direct your attention to Plaintiffs’ Exhibits 
407 | and 27, the patents to Auerbach et al. and Geldern 
et al., concerning which you have testified. 

Mr, Armore: May the witness please be handed copies of 
these exhibits? 

Mr. Browne: Let the record show also there is a certifi- 
cate of correction that has been incorporated with Patent 
2990830, and that the testimony of the witness take into 
consideration the corrections which have been certified. 

The Court: On what exhibit is that? 

Mr. Browne: Exhibit 26, Your Honor. 

The Court: All right, let the record show that. 


By Mr. Armore: 


Q. Is it true that both of these patents refer to substan- 
tially the same disclosure, the chief difference being that 
Auerbach et al. claims the process and Geldern et al. claims 
the apparatus? A. I would have to study both of these to 
say yes or no to that question, sir. 

The Court: You might save time—do you know, Mr. 
Browne, if one is for the apparatus and one is for the 
process? 

Mr. Browne: That is what I am looking at right now, 
Your Honor, and I will stipulate that all of the claims of 
2990380 are directed to method and all of the claims of 

2,990,252 are directed to apparatus. 
408 The Court: All right, that saves a lot of time. 
The Witness: Thank you, sir. 
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Mr. Armore: Will the plaintiffs’ counsel also stipulate 
that the disclosures in both these patents are substantially 
the same? 

Mr. Browne: I haven’t compared them. If they are the 
same they will speak for themselves, and if they are so, I 
am glad to stipulate that as a fact. 

The Court: That is fair enough. They speak for them- 
selves. 


By Mr. Armore: 


Q. Do these patents make any reference whatsoever in 
reference to the Hoppe et al. patent? 

I will direct your attention by way of example, and for 
purposes of testifying, to the Auerbach 2990380, and more 
specifically to column 1 and a portion of column 1 starting 
in line 51— A. I don’t have the same one. I have the thick 
case. 

The Court: You have the same numbered columns. 

Mr. Browne: Here is a soft copy. 

The Witness: Would you repeat that? 

Mr. Armore: Yes. 

Mr. Browne: The witness will bear in mind that 

409 this correction sheet which is present should be con- 

sidered in the light of any answers he may give in 

case those corrections affect the contents of the passage to 
which reference is made. 

The Court: Is that in Exhibit 1, that errata? 

Mr. Browne: The errata is in Exhibit 26. 

The Court: Is it in Exhibit 1? 

Mr. Browne: That has nothing to do with Exhibit 1, 
Your Honor. 

The Court: Oh, yes, 26. 

Mr. Armore: May I call Your Honor’s attention to the 
fact that the certificate of correction is attached to the 
patent and is a part of the patent. 

The Court: Very well. 
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By Mr. Armore: 


Q. I call your attention, Mr. Rogers, to references in the 
Aurbach patent to Hoppe et al., such references starting in 
column 1, line 53. 

Would it be correct to state that all references to the 
Hoppe et al. patent, or that no references to the Hoppe et 
al. patent indicate that practicing any of the disclosed 
processes or apparatus in Hoppe et al. will result in a 
cracked or fissured product? 

The Court: You are referring now to line 53? 
410 Mr. Armore: That is where the discussion with 
respect to Hoppe et al. starts. 

The Witness: Well, in my reading it, it appears that he 
talks about chemical means, and adders were put in with 
the raw material for more uniformity or reproducibility. 


By Mr. Armore: 


Q. To your knowledge, is there anything in the patent 


that indicates that practicing the process or using the ap- 
paratuses of Hoppe et al. will result in a cracked or fissured 
product? A. Well, could I read the sentence in that he 
quotes— 

The Court: I guess we had better take our usual morning 
recess until 11:30. 


(Whereupon, at 11:15 a.m. the Court recessed and recon- 
vened at 11:35 a. m.) 


The Court: The witness will resume the stand. 
We are going to stop just as soon as those two hands on 
that clock hit 12. 
Mr. Armore: Yes, Your Honor. 
The Court: So I don’t care how much longer you take 
during the afternoon. There is another case set but that 
can wait. That is what Mr. Schimmel was here for, 
411 you know. 
Mr. Armore: Yes. 
The Court: Go ahead. 
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By Mr. Armore: 


Q. I believe you were about to point out a passage in 
the patent to which you referred. 

The witness can answer the question by pointing out in 
the patent. I will resume at this point by restating my 
question to you. 

The Court: Go ahead. 


By Mr. Armore: 


Q. Have you read the Auerbach patent and are you now 
familiar with it? A. I have read this part that you have 
indicated previously where it has something about the pat- 
ent to Hoppe and others. 

Q. You have not perused the whole patent? A. During 
this time I have looked at this patent and this patent 
(indicating). 

Q. I am talking about the Auerbach patent. A. I have 
glanced at it. 

The Court: Did you read it all? 

The Witness: I couldn’t read it all, Your Honor, during 

this time. 
412 The Court: Well, ask him specifically about a 
certain portion and pursue that. 


By Mr. Armore: 


Q. Can you state from your knowledge of the Auerbach 
patent whether or not Auerbach indicates that the dis- 
closures practiced in the Hoppe et al. patent will all not 
result in a cracked or fissured product? A. He said 
occasionally it would. 

Q. Were do you find that? A. Could I read that section? 

Q. Yes. A. He says, one such proposal is described in— 

Q. Where are you reading? A. Excuse me. I am at 
column 1, line 53. 

The Court: Go ahead. 

The Witness: (Reading) : 
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“‘Qne such proposal is described in U. S. Patent 
No. 2,764,565, Hoppe et al., issued September 25, 1956, 
in which a catalyst and water are first introduced into 
the reactants intermittently at a high frequency thereby 
thoroughly mixing all the components prior to reac- 
tion. However, this procedure did not bring about 
complete uniformity or reproducibility to the degree 
desired by the industry.” 


413 By Mr. Armore: 


Q. Does that say anything about a cracked or fissured 
product? A. That sentence does not, no. What I have just 
read does not. 

The Court: Is there something there that shows that? 

The Witness: The next sentence says: 


“Accordingly, attempts to modify this procedure 
were made, first by chemical means, i. e., additives 
were put in...” 


Mr. Armore: May I stop the witness? 
The Court: Go ahead. 
The Witness: (reading) : 


<< Additives were put in with the raw materials, and 
later by mechanical means, i. e., coupling a rigid dis- 
charge rigid tube with the mixing chamber and remov- 
ing said tube and replacing it with a like tube of dif- 
derent diameter. However, these modifications were 
unsatisfactory for the reasons that the cell structure 
could be controlled for only short periods of time and 
it was therefore necessary to shut down the operation 
and while in shut-down condition put in extra addi- 
414 | tives, or else the rigid exit tube was replaced by a 
like tube of different size.”’ 


The Court: Well, there is nothing there about fissures. 
Mr. Armore: Your Honor, I suggest the witness is not 
answering the question. 
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The Court: Well, you asked him about the fissures and 
he read that. He said that showed fissures and it didn’t. 
Isn’t that sufficient for you? 

Mr. Browne: I will stipulate that the patent does not 
use the word ‘‘fissure.’’ 

Mr. Armore: I would request that plaintiffs’ counsel not 
inject himself improperly into the cross examination. 

The Court: That is correct. 

Mr. Armore: Furthermore, I would request that plain- 
tiffs’ counsel not inject himself improperly into the cross 
examination. 

The Court: That is correct. 

Mr. Armore: Furthermore, I suggest the witness need 
not read whole passages from the patent and indicating that 
the answers to questions does not reside in those passages, 
apparently, to his knowledge. 

The Court: Why, as I understood it here, he told 

you that the use of that patent would indicate that 
415 there were fissures. He read the portion that you 
directed his attention to and it doesn’t show it. 

Then he wanted to continue to show it and it doesn’t 
show it. And he has read it. That is all. 

Mr. Browne: May it please the Court. I would like to 
make a motion, Your Honor. 

The Court: What is that? 

Mr. Browne: I would like to make a motion to the 
effect that further examination of this witness along the 
lines conducted by the Solicitor up to this point be ordered 
discontinued because of the fact it is harrassing the wit- 
ness, it is intimidating him, it is unnecessarily burdening 
the record, the cost for all of which under the statute has to 
be borne by the plaintiff, and I believe it is an imposition 
upon the Court and the plaintiff for counsel to continue 
examination in the manner in which he has, and I therefore 
move for an order demanding that the counsel discontinue 
examination of the nature that he has been conducting. 

Mr. Armore: May I comment on that? 

The Court: You needn’t. The motion has been denied. 
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By Mr. Armore: 


Q. Would it be correct to state that this patent to 

416 Auerbach et al. concerning which you are now testi- 

fying discloses that much more is done than merely 

controlling the size of the discharge orifice in order to get 
the desired product? 

Mr. Browne: I will object to the question on the ground 
it is vague and indefinite and ambiguous. I don’t under- 
stand it. 

The Court: Overruled. The witness can answer it if 
he can. 

The Witness: I can’t answer it, sir. 


By Mr. Armore: 


Q. Is it true that this patent discloses that in order to 
get the desired product the use is made of a pressure con- 
trolled by an automatic adjustible valve in a short exten- 
sion leading from the discharge orifice of the mixing 
chamber? 

Mr. Browne: I will object to the question. 

The Court: Whatever is in that patent, Counsel, is 
there. Now, whether he says it is there or not doesn’t 
make a bit of difference as to what the patent discloses. I 
think this is a proper matter for your prief. 

Mr. Armore: Yes, Your Honor. 

The Court: You fill have an opportunity to write a 
prief after the case. 

Don’t ask the man what is in it. 


417 By Mr. Armore: 


Q. I direct your attention to the patent to Ebneth, et al., 
and Marshall, Plaintiffs’ Exhibits 31 and 32. 

Plaintiffs’ Exhibit 31 is a patent to Marshall and the 
patent to Ebneth is an adjacent exhibit. 

Do you have those patents before you? A. Yes, sir. 

Q. You have read those patents? A. Well, I have 
scanned over the first part of them. 
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Mr. Browne: The Solicitor indicated to me during the 
recess that he would inquire from this witness concerning 
the comments of these patents on the Hoppe et al. patents 
and I so advised the witness. 

The Court: I assume that is probably the reason for 
having them here. 

Mr. Armore: I have not limited myself in the cross 
examination. 

The Court: Go ahead, please. Don’t take up so much 
time. 


By Mr. Armore: 


Q. Referring to the patent to Ebneth et al. and the first 
column in that patent, the first column of the specification, 
I direct your attention to the fact that reference is made 
in line 34 to an apparatus: 


418 ‘‘An apparatus that is admirably suited for this 
purpose is disclosed in U. S. Patent 2,764,565 
granted to P. Hoppe et al.’’ 


Do you see that reference? A. I see that reference. 

Q. Is it true that the Hoppe et al. reference application 
and the patent disclosed more than one modification of 
apparatus? 

Mr. Browne: I will object to that on the ground the 
application speaks for itself. 

The Court: Sustained. 


By Mr. Armore: 


Q. Is it true that the Hoppe et al. patent and reference 
application disclose several processes therein, more than 
one process? 

Mr. Browne: I will object to that question on the ground 
that the application speaks for itself. 

The Court: Sustained. 
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By Mr. Armore: 


Q. Does this patent disclose an apparatus for controlling 
the, for achieving the desired product which includes more 
than merely controlling the size of the discharge orifice 
from the mixing chamber? 

Mr. Browne: I will object to this question on the 

ground that when he says “this patent”’ it does not 
419 identify what patent he is talking about, and, fur- 
thermore, any patent speaks for itself. 

The Court: Sustained on the latter ground. 


By Mr. Armore: 


Q. Are you familiar with the patent to Spencer, Defend- 
ant’s Exhibit 2? 

Mr. Armore: May the witness be handed a copy of 
Defendant’s Exhibit 2, the copy of the patent to Spencer? 
Mr. Browne: ; To save time I will hand him a copy. 

The Witness: Isn’t that what was given to me this 
morning? 
The Court: Well, you have been handed one by counsel. 
The Witness: Yes, sir. 
I haven’t read this, sir. 
By Mr. Armore: 
Q. Did you have knowledge of this patent prior to this 
trial? A. No, sir. 
Q. You were not aware of its existence? A. No, sir. I 
was shown it the first time this morning. 
Mr. Armore: That is all, Your Honor. 
The Court: Have you any redirect? 
420 Mr. Browne: Yes, Your Honor, just a couple of 
short questions. 


Redirect Examination 


By Mr. Browne: 


Q. Mr. Rogers, in the Mobay memorandum of June, 1956, 
to which you have made reference in your testimony, if 
back pressure existed in the mixing chamber of the Mobay 
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apparatus prior to the time that memorandum was issued, 
do you know of any reason why it would have been neces- 
sary to issue a memorandum calling for the deliberate in- 
duction of a back pressure? A. No, sir 

Q. Do you know of— 

Mr. Armore: Objection on the ground the witness is 
asked to speculate. 

The Court: Overruled. 


By Mr. Browne: 


Q. If there is inherently a back pressure in the mixing 
chamber of a polyurethane foam apparatus, would it be 
necessary for you as one having skill in the art to be ad- 
vised and informed that it was necessary to adjust that 
back pressure? A. No, sir. 

Q. If it was not inherent, would it be necessary 
421 that you be so advised? A. Oh, yes. 

Q. From your examination of the Hoppe et al ap- 
plication, Serial No. 327,522, Plaintiffs’ Exhibit 2, can you 
state whether or not you found any reference to determin- 
ing orifice size in that specification? A. No, sir. 

Q. At the time you began operating under the Mobay 
license, did you already know that cell diameter could be 
controlled by mixing the ingredients under a pressure of 
from 0.5 pounds per square inch to 60 pounds per square 
inch? A. Yes, sir, we had discovered that frequency. 

Mr. Browne: At this time, Your Honor, I would like to 
offer in evidence Plaintiffs’ Exhibit 33, excerpts from the 
file of Hoppe, Weinbrenner, Muhlhausen and Breer patent 
No. 2764565, those excerpts being the following: 

The claims of the application, Serial No. 527106 upon 
which the patent issued ; 

Claims 1 to 18, inclusive, of the application as filed, and 

An amendment dated November—pardon—indicated on 
the amendment as being received in the Patent Office on 
November 2, 1955. That amendment consists of a total of 
41 pages, and I call specific attention to Claim 29 presented 
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in that amendment of November 2, 1955, the purpose 
422 of the exhibit being to establish that that date was 
the first time that claims were presented by Wein- 
brenner, Hoppe, et al. which referred to the maintenance 
of back presure in the mixing chamber for the ingredients 
of the polyurethane foam process, November, 1955, which 
if I may clarify it at this point, ties in with the date on 
which the witness stated that he had a meeting in Lever- 
cusen, Germany, with Weinbrenner in October of 1955. 
The Court: Mark it in evidence. 
The Deputy Clerk: Plaintiffs’ Exhibit 33. 


(Plaintiffs’ Exhibit No. 33 was marked for identification 
and received in evidence.) 


Mr. Browne: I have no further questions on redirect, 
Your Honor. 

The Court: Have you any recross, Mr. Armore? 

Mr. Armore: No recross, Your Honor. 

The Court: The witness may be excused. 


(The witness left the stand.) 


Mr. Browne: I call Mr. Jeremiah Burwell. 
The Court: Are your following witnesses going to be 
short or long? 
Mr. Browne: This one is short, Your Honor. 
The Court: The only reason is I want to let Mr. Schim- 
mel know. 
423) Mr. Browne: I would expect to finish my direct 
examination of this witness in about five minutes. 
The Court: He has already been sworn? 
Mr. Browne: Yes, Your Honor. 
For the purposes of the record he was identified as Jere- 
miah Burwell. His name is Jerome BE. Burwell. 
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Thereupon 
Jerome E. Burwell 


was called as a witness by and on behalf of the plaintiffs 
and, having been previously duly sworn, was examined and 
testified as follows: 


Direct Examination 
By Mr. Browne: 


Q. Would you please state for the record your name and 
residence address? A. Jerome E. Burwell, residence 513 
Northwood Drive, Akron 13, Ohio. 

Q. By whom are you presently employed? A. Goodyear 
Tire and Rubber Company. 

Q. How long have you been employed by Goodyear? A. 
Continuously since 1941. 

Q. And during that time what has been the nature of 

your duties generally? A. Since 1947 I have been 
424 in the Foam Products Department, Foam products 
development. 

Q. Prior to 1947 were you in foam produets of any sort, 
Mr. Burwell, in Goodyear? A. No, I was on training squad 
and military service. 

Q. Then from 1947 to the present time you have been 
exclusively in foam products? A. Foam products, latex, 
vinyl or urethane. 

Q. In the course of performing your duties have you had 
occasion to attend various technical meetings throughout 
the country? A. Yes, frequently, ACS, meaning Amer- 
ican Chemical Society, the Society of Plastic Industries, 
and Cellular Plastic Division meetings, and American So- 
ciety of Chemical Engineers. 

Q. During the course of your attending these meetings 
have you listened to lectures on the subject of preparation 
of polyurethane foams? A. Yes, I have. 

Q. And are you also familiar with the invention made by 
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Messrs. Rogers, Burkholder and Bender, which is the sub- 
ject matter of this suit? A. Yes, sir. 

Q. That is the invention relating to the maintaining of 

reacting ingredients in the mixing chamber for the 
425 preparation of polyurethane foam? A. Yes, sir. 

Q. Then were you present when a demonstration 
was'run earlier in this trial in the presence of the Court 
and the witnesses? A. No, I was not at the demonstration 
for the Court on Friday. 

Q. Did you ever see the apparatus which was used for 
the purpose of that demonstration? A. Yes, I have. 

Q. When did you see it prior to it being shown to the 
Court? A. On Wednesday of last week. 

Q: Did you see it operate? A. Yes, we operated the 
machine. 

Q. By ‘‘we,?? who do you mean? A. Mr. Burkholder 
and Mr. Bender and I was there as a witness. 

Q: Did you produce a foam product or foam products 
from the polyurethane mixture at that time? A. Yes, we 
did. 

Q. Do you have samples of the products that were pro- 
duced in your presence the day before the demonstration 

was made to the Trial Court? A. I have those 
426 samples. 

Q. Would you produce them, please? <A. Yes. 

Mr. Browne: Let the record show the witness has pro- 
duced two paper bags split down the side, one carrying 
a notation, ‘‘100-1,’? which I will ask to be marked for 
identification as Plaintiffs’ Exhibit 34-A and one bearing 
the notation ‘‘100-2,”” which I will ask to be marked for 
identification as Plaintiffs’ Exhibit 34-B. 

The Deputy Clerk: Plaintiffs’ Exhibits 34-A and B for 
identification. 


(Plaintiffs? Exhibits 34-A and 34-B were marked for 
identification.) 
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By Mr. Browne: 


Q. Reference is made now to Plaintiffs’ Exhibit 34-A 
for identification: 

Would you state the circumstances under which that was 
prepared and indicate what pressure reading, if any, you 
observed on the apparatus which produced the sample? 
A. These samples were run, as I said— 

The Court: The one sample? 

Mr. Browne: Restrict it to the one in your hand. 

The Witness: The 34-A sample was run with the ma- 
chine set up to produce foam with no restriction on the 

outlet. 
427 The sample was produced with a recorded pres- 
sure of less than a half-pound. 


By Mr. Browne: 


Q. And did you split the sample after it was produced? 
A. After it had been cured in the oven we split the sample. 

Q. Would you open it up at this time and exhibit it to 
the Court? A. Yes. 

Q. Would you describe the appearance of that exhibit 
in words so that the record may be clear as to the general 
nature of the product which was produced? A. The 34-A 
sample has a very fine structure with a large fissure or 
split running across the sample. 

Q. Is that approximately at the middle of the sample? 
A. Approximately the middle. 

Q. Have you seen samples produced like that previously? 
A. Yes, I have. 

Q. And is that term “‘split”’ one which is recognized by 
those skilled in the art as having a significance? A. A 
split or fissure is a defect in the product. 

Q. What effect does that have upon the commercial ac- 
ceptability of the product produced when it has the split? 
A. A finished product containing this fissure or split would 
not be a first-class product and would either have to be 
repaired or revert to second class or scrap. 
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428 Q. So there are two classes, first class on the one 
hand and scrap on the other, are there? A. That 
is right. 

Q. If the material is produced without back pressure in 
the mixing chamber, and by the material I am talking 
about, polyurethane foam materials, about what has been 
the experience that you know of as to the percentage of 
first: class as related to the percentage of scrap? A. Our 
experience prior to the discovery that control of pressure 
would control fissures and control cell structure size and 
uniformity, was that we were hard pressed to get 30 to 40 
per cent of input of raw materials to come out as first class 
material. 

Q. That would mean, then, that the balance of 60 to 70 
per cent was scrap? A. That was scrap. 

Q. And after you started using back pressure in the mix- 
ing chamber as the means of minimizing or reducing the 
split, what were the figures then as to the relationship 
of first class material to scrap? A. With the elimination 
or great reduction of fissures we achieved runs of as high 
as 70 per cent first class material. 

Q. That would mean approximately 30 per cent scrap? 

A. That’s right. 
429 Mr. Browne: I will offer in evidence as Plain- 
tiffs’ Exhibit 34-A the sample identified by the 
witness. 

Mr. Armore: Objection, Your Honor, on the ground 
there has been no contention previously during the course 
of the prosecution of the case in the Patent Office there was 
any criticality with respect to one-half-pound per square 
inch pressure. 

The Court: Overruled. 

The Deputy Clerk: Plaintiffs’ Exhibit 34-A. 


(Plaintiffs? Exhibit 34-A was marked and received in 
evidence.) 
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By Mr. Browne: 


Q. Referring to Plaintiffs’ Exhibit 34-B, would you state 
the condition under which that was produced, including a 
reference to any pressure you may have observed in the 
mixing chamber at the time that sample was produced? 
A. Example 34-B was produced immediately following 
34-4 with the exception that the outlet of the mixture was 
restricted until the pressure indicated on the mano-meter 
was 8 pounds per square inch. 34-B was then taken as a 
sample. 

Q. Would you open the sample and indicate to the Court 

the appearance of the inside of that sample? A. Yes. 
430 Q. Are there any splits in that sample? A. No, 
sir, there are none. 

Q. Would you state in relation to Exhibit 34-A whether 
the diameter of the cell size in 34-B is larger or smaller 
than the cell size of 34A? A. The diameter of the cell 
size in 34-B is significantly larger and more uniform than 
in 34-A. 

Mr. Browne: I will offer in evidence as Plaintiffs’ Ex- 
hibit 34-B the exhibit identified by the witness. 

The Court: Do you have the same objection, Mr. Ar- 
more? 

Mr. Armore: No objection to the second exhibit. 

The Deputy Clerk: Exhibit 34-B. 


(Plaintiffs’ Exhibit 34-B was received in evidence.) 
By Mr. Browne: 


Q. Now, during the course of your attendance at the 
meetings of the technical societies and meetings with dif- 
ferent people in the trade, did anyone ever mention to you 
before the Goodyear invention was made to maintain back 
pressure in the mixing chamber and that the maintenance 
of pressure in the mixing chamber would have an effect 
upon cell size? A. No, sir, no one did. 
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431 Q. And did you obtain sort of a chronology or 
' summary of the history of urethane at my request? 
A. Yes, a publication called the Urethane Industry Digest. 

The Court: It is 12 o’clock now. We will suspend 
until 2:30. 

Mr. Browne: May I offer this in evidence? 

I have completed by direct examination, Your Honor. 

The Court: Show it to counsel. 

Mr. Browne: It is just a chronology taken from the 
publication identified by the witness and I will offer that in 
evidence as Plaintiffs’ Exhibit 35, and with that I have 
completed my direct examination of this witness. 

The Court: Very well. 

The Deputy Clerk: Plaintiffs’ Exhibit 35. 


(Plaintiffs’ Exhibit No. 35 was received in evidence.) 


The Court: You are going to cross examine him, are 
you not, Mr. Armore? 

Mr. Armore: Yes, I will, Your Honor. 

The Court: We will return here, then, at 2:30. 


(Whereupon, at 12 o’clock noon the Court recessed to 
reconvene at 2:30 o’clock p.m.) 


432 After Recess 


(The Court reconvened at 2:30 o’clock p.m., pursuant to 
luncheon recess.) 


The Court: The witness will resume the stand. 
Have you concluded your direct examination? 
Mr. Browne: I have concluded my direct examaination. 
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Thereupon 
Jerome E. Burwell 


resumed the witness stand, and was further examined and 
testified as follows: 
The Court: Cross examine, Mr. Armore. 


Cross Examination 
By Mr. Armore: 


Q. Mr. Burwell, with respect to your testimony con- 
cerning the amount of waste in the preparation of poly- 
urethane foams, was that based upon information that 
you received during these various lectures you attended? 
A. No, it was not based on lectures, it was based on records 
of Goodyear Tire and Rubber Company. 

Q. The records which you had examined? A. Yes, sir. 
I was responsible for the collection and preparation of 
those records. 

Q. What is your position with the Goodyear Com- 
433 pany? A. Manager of Foam Products Compound- 
ing. 

Q. These were the results of reports made to you? A. 
Right. 

Q. At the time that Plaintiffs’ Exhibit 34-A and 34B 
were prepared, the foam exhibits concerning which you 
testified, were other foam products formed at the same 
time with the same machine? A. No, just the two exhibits. 

Q. No other products were formed then? A. No, sir. 

Q. What was the pressure—I believe you testified that 
Plaintiffs’ Exhibit 34-A was prepared at a pressure of 
under a half-pound per square inch; is that correct? <A. 
Yes. 

The Court: A half-ounce or a half-pound? 

The Witness: A half-pound, Your Honor. 


By Mr. Armore: 


Q. Do you know the precise pressure at which this was 
prepared? A. My recollection is the manometer read 
about 7/16ths of an inch. 
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Q. I believe you testified Plaintiffs’ Exhibit 34-B was 
prepared at about 8 pounds per square inch; is that 
434 correct? A. That’s right, 8 pounds. 

Q. I show you another similar product which is 
identified as Plaintiffs’ Exhibit 5, also said to have been 
prepared at 8 pounds per square inch. Do you see a 
difference in the foam structure or cellular structure of 
these two products? A. Yes, there is a difference in the 
structure. 

Q. There is a marked difference, is that true? A. Yes, 
sir. 

Q. Were these demonstrations which were performed 
during which these Plaintiffs’ Exhibits 34-A and 34-B were 
prepared done under your supervision? A. I wouldn’t 
say under my supervision. The purpose of the demonstra- 
tion was to assure that the equipment came down from 
Akron in a safe and sound condition. The materials were 
prepared just as a trial before the demonstration for the 
Court. 

Q. You were merely present while it was going on, then? 
A. Correct. 

Q. You did not participate in the demonstration, did 
you? A. No. 

Q. Were you aware of the components that were 
435 used in forming these materials? <A. Yes. 

Q. What components were used in forming Plain- 
tiffs’? Exhibit 34-A, this product (indicating)? A. The 
components were the same in all samples. 

Q. They were the same in both samples 34-A and 34-B? 
A. Yes. 

Q. You are certain of that? A. Yes. 

Q. Were the pressures at which the components were 
introduced into the mixing chamber identical with respect 
to both samples? A. The high pressure gauges were 
observed. The catalyst pressure was approximately 
1,500 pounds per square inch. 

Q. Which system was that? A. The catalyst, and the 
water system. 
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I beg your pardon. The TDI system. 

Q. What was the second component? A. The TDI. 

Q. That is the Toluene di-isocyanate? A. Yes, sir. 

Q. Was there a pressure gauge on the polyester? 

A. No. 
436 You don’t know at what pressure that was intro- 
duced? A. No. 

Q. You have no way of knowing? You have no way of 
knowing that the polyester introduced was the same in 
both samples, do you? A. No, sir. 

Q. Do you have any knowledge whether the proportions 
of the materials were the same in both samples, personal 
knowledge? A. No, sir. 

Mr. Armore: That is all, Your Honor. 

The Court: Will you tell me why it is that you would 
have one hundred per cent perfect products at 8 pounds 
per square inch or is that something that is not under- 
standable? 

Here you have 30 per cent waste. That is a pretty con- 
siderable waste, it seems to me. 

The Witness: The waste, Your Honor, in the manufac- 
ture of urethane, particularly at this time, was high. There 
were unknowns in raw materials and processing conditions 
that were not understood, and some are not understood 
today. 

The Court: I see. 
437 Have you any redirect? 
Mr. Browne: Just a question here, Your Honor. 


Redirect Examination 
By Mr. Browne: 


Q. Again showing you Plaintiffs’ Exhibit 5 and Plain- 
tiffs’? Exhibit 34-B, the Solicitor asked you whether there 
was a difference between the two. In fact, he said a 
marked difference. 

Would you state in what respect is there a marked 
difference between the two samples? A. The cell structure 
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in Exhibit 5 is larger than the cell structure in Exhibit 34-B. 

Q. Do you know of any reason why that difference 
exists between the two? A. Since I was not present at the 
preparation of Exhibit 5, no, sir, I don’t. 

Q. Do you recall whether the temperature on the day 
on which Exhibit 34-B was made as compared with the 
temperature the following day when Plaintiffs’ Exhibit 5 
was made was the same or different, or can you recall? 
A. At the time we prepared samples 34-B and 34-A it 
was observed that the temperature was approximately 69 
to 70 degrees. 

Q. What was the temperature the following day; 
438 do you recall? A. At the time we came through the 
basement of the Courthouse up to the chambers at 

10 o’clock the temperature was around 76. 

Q. Would that difference in temperature cause any 
difference in cell size even though the pressure in the 
mixing chamber was the same on the two consecutive days? 
A. Yes, it could. 

Q. What would be the effect of a higher temperature, all 
other conditions being the same with respect to diameter 
cell size? A. The higher the pressure the greater the 
reactivity of the system and, therefore, the larger the cell 
size. 

Q. In your opinion, would the difference in temperature 
have anything to do with the marked difference between 
Plaintiffs’ Exhibit 5 and Plaintiffs’ Exhibit 34-B? A. Yes, 
I do believe it had an effect. 

Q. Are there any other factors at which you can attribute 
that difference in cell size between the two samples just 
identified? A. None that I can think of. 

Mr. Browne: No further questions, Your Honor. 

Mr. Armore: No further questions. 

The Court: The witness may be excused. 


439 (The witness left the stand.) 


Mr. Browne: I would like to call Mr. Robert Witten- 
berger. 
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The Deputy Marshall: I don’t believe this witness has 
been sworn. 

Mr. Browne: That is correct. This witness has not 
been sworn. 


Thereupon 
Robert K. Wittenberger 


was called as a witness by and on behalf of the Plaintiff 
and having been first duly sworn, was examined and 
testified as follows: 


Mr. Browne: May I have Defendant’s Exhibit 2 and 
Plaintiffs’ Exhibits 2 and 3? 
The Deputy Clerk: Yes, sir. 


Direct Examination 


By Mr. Browne: 


Q. Will you please state your name and residence 


address? A. Robert K. Wittenberger, 1644 Wilshire Road, 
Akron, Ohio. 

Q. By whom are you presently employed? A. Admiral 
Equipment Corporation. 

Q. What is the nature of the business of Admiral 
440 Equipment Corporation? A. Metering and mixing 
equipment, principally urethane foams. 

Q. How long have you been employed by Admiral? A. 
Approximately two years. 

Q. Prior to that time by whom were you employed? <A. 
Goodyear Tire and Rubber Company. 

Q. And how long were you employed by Goodyear? A. 
Approximately nine years. 

Q. Prior to the time you were employed by Goodyear, 
what were you doing? A. College, Pennsylvania State 
College. 

Q. You came directly from college to Goodyear? A. 
Yes. 

Q. What year was that? A. 1952. 
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Q. During the time you were at Goodyear, did you have 
anything to do with the preparation of polyurethane foam 
materials? <A. Yes. 

Q. Would you state briefly what you had to do with that 
subjéct matter at Goodyear and how long a time you were 

concerned with it? A. After the normal Goodyear 
441 training program I joined the Foam Products 

Development Department and worked in the Foam 
Rubber Branch for approximately a year. 

T had some experience in foam vinyl and the rest of the 
time was spent in the urethane foam. 

Q. By ‘‘the rest of the time,”’ would you fix that in terms 
of what year you started in urethane foam, approximately? 
A. Approximately 1954. 

Q: Would you say by the beginning of 1955 you had ordi- 
nary skill in polyurethane foam art? A. I would say so, 
yes. 

Q. Had you seen the apparatus used by Goodyear for 
making polyurethane foam prior to the first part of 1955? 
A. Yes. 

Q. Had you seen it in operation? A. Yes. 

Q. I show you Defendant’s Exhibit 2, the Spencer patent 
2,581,918, and ask you when is the first time you saw a copy 
of that patent? A. Last night. 

Q. Have you since familiarized yourself with the con- 
tents of that patent? A. To some extent, in that short pe- 

riod of time. 
442' Q. I show you Plaintiffs’ Exhibit 2, a copy of the 
Peter Hoppe, Erwin Weinbrenner, Cornelius Muhl- 
hausen and Karl Breer application, Serial No. 327,522, and 
ask you when was the first time you saw a copy of that 
application? A. I believe last night. I may have seen it 
earlier but I didn’t study it at all. 

Q. Is last night the first time you presently recall having 
seen it? A. Yes. 

Q. I show you— 

Since last night have you familiarized yourself with the 
contents of that application? A. As much as possible. 
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Q. I show you Plaintiffs’ Exhibit 3, a copy of the Erwin 
Weinbrenner and Karl Breer Patent 3,056,661 and ask you 
when was the first time you recall having seen that patent? 
A. Last night. 

Q. And since then have you familiarized yourself with 
the contents of that patent? A. As much as possible. 

Q. In referring now to the apparatus and to the extent 

that there is any process disclosed in the Spencer 
443 Patent 2,581,918, Defendant’s Exhibit 2, and in con- 

sideration also of Plaintiffs’ Exhibit 2 and Plain- 
tiffs’ Exhibit 3, would you tell the Court to what extent, if 
any, have you translated from the teaching of the latex 
foam technology any information or teachings into the 
polyurethane foam apparatus or method which you are 
concerned with at the present time—the question should 
be put in terms as of 1955. A. The processes are com- 
pletely different. One is a physical foaming operation and 
the other is a chemical. Other than the general terminol- 
ogy of metering and mixing— 

Q. Would you tell the Court which is physical and which 
is chemical? A. Foam rubber is considered a physical 
beating in of a gas to cause the foaming and the urethane 
being a chemical releasing of a gas caused by the mixing 
of the two reactive ingredients, or more. 

Q. And in Spencer, the Spencer patent, Defendant’s Ex- 
hibit 2, where does the formation of the foam latex take 
place in the operation of that apparatus? <A. It didn’t 
appear to be very clear to me but I felt that the air had 
already been injected, or the gas, into the latex, prior to 
entry into this mixer. 

Q. By ‘‘mixer,”’ would you designate to the Court from 

Figure 1 just what portion you consider to be the 
444 mixer? <A. The portion with the rotor. 
Q. That is near the cross section line 44? A. Yes. 

Q. According to your understanding of the disclosure 
what is the state of the material which is in that chamber 
in operation of the apparatus with respect to its being a 
liquid, a gas or a mixture of both, a foam or a solid? A. 
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It would be a mixture of both, a foam gradually being re- 
fined into smaller and smaller bubbles until it came to 
the end. 

Q. And when it comes to the end, which I presume you 
mean the opening of the orifice, at the right end of Fig- 
ure 1? A. 61 here on Figure 1. 

Q. Has the foam at that stage been substantially com- 
pletély formed or is there further foam formation after it 
leaves that point? A. The foam is substantially complete 
in form. 

Q. How does that compare with the location at which the 
polyurethane foam is formed in apparatus such as de- 
scribed in Plaintiffs’ Exhibit 2, the Hoppe and Weinbren- 
ner application Serial Number 327,522, and Weinbrenner 

and Breer patent 3,056,661, Plaintiffs’ Exhibit 3? 
445\ A. I don’t remember exactly which one, but at one 
stage it is a liquid as it comes out of the mixer. 

Q. As it comes out of the mixer? A. Right. 

Q. Where does the formation of the foam itself take 
place? A. In the mold or the conveyor or in a box or what 
have you. 

Q. From your reading of Defendant’s Exhibit 2, the 
latex foaming apparatus, and if you had before you Plain- 
tiffs’ Exhibit 2, the Hoppe and Weinbrenner applications, 
in 1955, would it have been obvious to you to have main- 
tained a pressure in the mixing chamber for the polyure- 
thane ingredients referred to in the Hoppe and Weinbren- 
ner application? A. No, not unless I was planning to foam 
with the gas such as you do in the foam rubber. 

Q. Do you foam with a gas in the polyurethane system? 
A. Not normally. 

Q. In 1955, did you ever? A. No. 

Q. One further question: 

As far as you know, does the Goodyear Tire and Rubber 

Company own any financial interest or exercise any 
446 control over the company by whom you are presently 
employed? A. No, they do not. 
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Mr. Browne: Thank you. 
The Court: Cross examine, Mr. Armore. 


Cross Examination 
By Mr. Armore: 


Q. Mr. Wittenberger, in the preparation of polyurethane 
foams, which involve a reaction between a polymeric ma- 
terial and poly-isocyanate, is it true that there is a tend- 
ency for those two materials, particularly in the presence 
of water, to react very quickly? A. In the presence of a 
catalyst, normally. 

Q. And this reaction is usually almost immediate; is that 
correct? A. Very rapid. Well, in a few seconds. 

Q. And as a result of this reaction the carbon dioxide is 
formed; is that true? A. Yes, in the presence of water. 

Q. So that if you have all the components present, in- 
cluding water, carbon dioxide will very rapidly be formed 
and you will have a gaseous liquid system; is that true? 
A. Yes. 

Q. Under these circumstances, when you are dealing with 

problems involving the preparation of polyurethane 
447 foam, would it not be true that you would be dealing 

with a gaseous liquid system? A. At some stage in 
the mixer? 

Q. At some stage in the mixing operation. A. Eventu- 
ally, once you have mixed the components. 

Q. Well, in the mixing operation of these components 
normally in view of the rapid tendency of reaction, you 
would tend to deal with a gaseous liquid mixture; is that 
true? 

Mr. Browne: I would like to object to the form of the 
question. It seems as though counsel is testifyig more 
than asking questions. 

If it is a question posed to him as an expert, I haven’t 
qualified this man as an expert. 

Mr. Armore: This is cross examination, Your Honor. 

The Court: Your objection is overruled. 
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Continue. 

The Witness: I don’t think I can answer that definitely 
as you stated it. Normally a mixer would be designed to 
do an efficient job in the shortest possible time to get the 
materials out of the mixer, so that it would continue to run, 
and if I would build a mixer long enough to develop the 
foaming operation I would also be cross-linking and even- 
tually gelling up. 


448 By Mr. Armore: 


Q. However, would it be true that in the mixing opera- 
tion there would be an incipient formation of carbon diox- 
ide gas? A. Yes. 

Q. Now, if one were working in the development of, or 
if one were concerned with the development of better proc- 
esses or apparatus for preparing polyurethane foams, 
would it be reasonable for one working in this field to look 
to the latex foam field for suggestions as to what changes 
or improvements might be made, at least for purposes of 
trial? A. Oh, possibly in the metering components. It is 
a different process. I am not sure that you would relate 
the two. 

Q. But you might look to the foam latex art for certain 
suggestions at least; isn’t thatso? A. Tam sure you would 
use anything you could possibly carry over as long as you 
are familiar with both processes. 

Q. You have familiarized yourself with the Spencer pat- 
ent which you have before you; is that true? A. Yes. 

Q. I refer you to column 6 of the Spencer patent and the 
portion of column 6 starting at line 9 and going to line 19. 

Are you familiar with that portion of the patent? 
449 <A. Yes. 

Q. Does that portion indicate that in the prepara- 
tion of foam latex materials the components are mixed un- 
der pressures, stated pressures there? A. If you are mix- 
ing a gas into a liquid you would have to have a pressure 
to form a foam, I believe. 
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Q. If you were preparing—if you were looking—strike 
that. 

If you were interested in seeking improved methods for 
preparing polyurethane foam, which involve mixing the 
components in a mixing chamber, as one working in this 
field, would it be reasonable that you would at least try 
mixing those components under pressure in view of what 
you have just read in column 6? A. No, I don’t believe so, 
unless I was metering a gas to cause the foaming or to aid 
the foaming or something of that order. 

Q. Despite the fact that a carbon dioxide is normally 
generated during the immediate reaction in preparing poly- 
urethane materials and is generally part of the system 
found in the mixing chamber? 

Mr. Browne: I object to the form of the question. 

Again, it appears that counsel is arguing with the wit- 

ness rather than putting a question to him. He 
450 started with the word ‘‘despite.”’ 
The Court: Overruled. 

You may answer. 

The Witness: Would you restate that question again, 
please? 


By Mr. Armore: 


Q. Would your answer be the same despite the fact that 
carbon dioxide is generated in the mixing chamber because 
of the immediate reactions between the materials and be- 
cause you tend to have a gaseous liquid system in the poly- 
urethane mixing chamber as you do in the foam latex mix- 
ing chamber? A. Basing this on what occurred in 1955, 
I don’t think so, because we were concerned with primarily 
chemically controlling the cell size. 

Q. My question— 

The Court: He said in 1955, he didn’t think so. Isn’t 
that an answer? 

Mr. Armore: Yes, Your Honor. 
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By Mr. Armore: 


Q. May I ask you now, since this information has become 
available to you only last night, if you were confronted 
with this information as of now, would you, or would that 

suggest mixing the polyurethane materials under 
451 pressure in view of this disclosure as made now? 
Mr. Browne: I will object to the question, Your 
Honor, on the ground it is immaterial and irrelevant, be- 
cause according to the law the test is whether the invention 
claimed as a whole would have been obvious to one having 
ordinary skill in that art at the time the invention was 
made and not as of today. 

Mr. Armore: May I suggest, Your Honor, that counsel 
is attempting to use the witness for purposes of showing 
what would be obvious to one skilled in the art by having 
shown these references to him only last night. 

The Court: He was compelled to. You spring it on him 
yesterday, isn’t that correct? 


If you wanted to do anything at all with reference to it 
he had to get somebody only last night. I think the law 
expressed by Mr. Browne is correct. I will sustain the 
objection. 


By Mr. Armore: 


Q. I refer you to the portion of column 6, from lines 14 
to 19. 
Do you agree that this portion of the patent indicates 
that the use of higher mixing pressures will result in 
coarser products? A. It is very hard for me to dif- 
452 ferentiate what I know today as to what I knew in 
1955. 
Q. I am asking you to interpret this as you read it now. 
Mr. Browne: I will object to the interpretation as of 
now. 
The Court: Sustained. 1955 was the time. 
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By Mr. Armore: 


Q. If you were reading this in 1955 would this sentence 
I have just referred you to indicate that mixing these ma- 
terials under pressure would result in a coarser foam prod- 
uct? 

The Court: Do you mean the greater the pressure the 
coarser the foam; is that it? 

Mr. Armore: That is correct, Your Honor. 

The Court: All right. 

The Witness: As the foam would heat down from this 
high pressure you would get expansion of the bulk and so 
a coarser foam than you had internally in the mixing 
chamber but IJ am not sure if you did extend your mixer 
longer and refine the bubble finer, and finer and finer, that 
you couldn’t achieve a uniform foam even at a higher pres- 
sure. 


By Mr. Armore: 


Q. My question was directed to this sentence, this 
453 specific sentence. 

The Court: Does the higher pressure result in the 
larger bubbles? That is the gas pressure, I assume you 
mean going into the latex. 

Mr. Armore: Yes, Your Honor. 

Mr. Browne: May I submit, Your Honor, there is no 
indication in the specification or the drawing of the intro- 
duction of any gas pressure into this apparatus, so there 
is no foundation for counsel’s question. 

The Court: Is that true, Mr. Witness, there is nothing 
in the specification to show that gas was injected into the 
latex? 

The Witness: I wasn’t able to find it last night. I as- 
sume there has to be somewhere. 

The Court: Is there? 

Mr. Armore: IJ suggest that counsel is incorrect. I refer 
Your Honor and the witness to column 1, the third para- 
graph, particularly line 11. 


The Court: Read it. 
Mr. Armore: Which refers to metered amount of air. 
The Court: That is what you call gas? 
Mr. Armore: That is a form of gas. 
The Court: Please call it air hereafter. 
454 Mr. Browne: It says it may be done. There is no 
air passage in here. 


By Mr. Armore: 


Q. I will repeat my question to you again: 

J refer you to the sentence in column 6 of this patent, 
Spencer patent, starting—I will read that sentence for 
your benefit now, starting at line 14: 

“4 high internal pressure will of course promote expan- 
sion of the material at the outlet spout, due to pressure 
differential in respect to the atmosphere, resulting in larger 
bubbles and a resulting coarser foam.” 

The Court: What does that mean? Does that mean the 
higher the air pressure the larger the bubble? 

The Witness: Yes. 

The Court: All right, that is the end of that one. 

The Witness: That is what this means, and I am not 
sure I can say that that is true without trying it somewhere 
along the line for this specific mixer and this specific type 
of discharge nozzle. That may be true but I don’t know 
that. 


By Mr. Armore: 


Q. If you were concerned with improving the proc- 
455 esses or finding improved processes for producing 
polyurethane foam materials, would this disclosure, 
this sentence, lead you at least to try higher pressures or 
varying pressures to see whether these varying pressures 
in the mixing chamber would result in different size cellu- 
lar products? 
Mr. Browne: May I ask what kind of system is counsel 
referring to, a polyurethane system or a latex system? 
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The Court: I think the notion he would get from the 
latex foam system to use the same thing, to be guided to- 
ward that same thing in the present application. 

Mr. Armore: Your Honor, precisely. I am referring to 
an apparatus— 

The Court: All right. 

The Witness: In a urethane mixer, as I visualize it, I 
don’t think so. If I was planning on putting in a refiner 
which would make my cells finer or coarser or something 
extended after the mixing chamber, that might lead me to 
do something but— 


By Mr. Armore: 


Q. Have you— 
The Court: One minute. Let him finish his answer. 
The Witness: I don’t think that would cause me to do 
anything about the pressure in the mixing chamber, 
456 which I am now calling just the portion used to mix 
the urethane ingredients. 


By Mr. Armore: 


Q. If you were engaged in an investigation trying to 
ascertain improved processes for preparing polyurethane, 
would the information in this sentence at least suggest the 
trial of mixing the polyurethane components in the mixing 
chamber at various pressures? A. I don’t think it would 
to me. 

Mr. Armore: That is all, Your Honor. 

The Court: Have you any redirect? 

Mr. Browne: It will be short, Your Honor. 


Redirect Examination 


By Mr. Browne: 


Q. Do you know whether or not the financial interests of 
Admiral would be enhanced in any way by a favorable de- 
cision to Goodyear in this case? A. Certainly not enhanced, 
I don’t think. It may be hurt. 
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Q. It might possibly even be adverse? <A. It could pos- 
sibly be. 

Q. And your testimony as to how long it takes for the 
material to go from the inlet of an apparatus such as shown 

in Plaintiffs’ Exhibit 2 to the outlet, compared with 
457 the time it takes for the material to go from the inlet 

to the outlet of the mixing chamber shown in Plain- 
tiffs’ Exhibit 2, what is the relative time interval during 
which those respective materials remain in what is referred 
to as the mixing chamber in the two apparatuses, describ- 
ing the latex foam apparatus first? A. The latex foam ap- 
paratus, the materials would be in this refiner or mixer, 
as you want to call it, considerably longer. 

Q. How much longer in terms of seconds or minutes? <A. 
I don’t think I could answer that, really. 

Q. How about the dimensions of the mixing chamber in 
the latex foam apparatus as compared with the dimensions 
of the mixing chamber for the polyurethane apparatus? 
Are they larger or smaller? A. The latex is considerably 
larger. 

Q. Why is that? A. They are trying to do a different 
job. You are trying to refine a bubble smaller and smaller 
and smaller in the foam rubber. 

Q. Are you actually forming the foam in the mixing 
chamber in the latex apparatus? A. Definitely. 

Q. Does that necessitate a larger chamber than if 
458 | you were merely holding liquids in there? A. Oh, 
yes. 

Q. And the polyurethane apparatus, do you form the 
foam in the mixing chamber? A. I am trying to design a 
mixer which will sufficiently mix my foaming ingredients 
in the shortest possible time. 

Q. And by ‘‘short time”’ what are you speaking of now 
in terms of seconds or minutes? 

Mr. Armore: I suggest that counsel is leading the wit- 
ness continuously. 
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The Court: Well, these kind of trials, you know, are 
largely informal. You shouldn’t lead the witness but in 
eases of this kind it seems really to be necessary to some 
degree. 

Mr. Browne: I just wanted to see it in terms of clock 
time, if you please, Your Honor. 

The Court: It doesn’t suggest an answer. 

The Witness: I would say the normal urethane opera- 
tion would be in the order of a second, maybe. 


By Mr. Browne: 


Q. That the material is in the mixing chamber, that is, 
from the time it enters the mixing chamber until it 
459 leaves? <A. Yes. 
Q. The smallest possible time to get sufficient 
mixer? <A. Yes. 

Q. How long after it leaves the discharge orifice is it that 
the formation of foam is completed? Just an average. A. 
Oh, less than a minute, somewhere in there. 

Q. What, if anything, have you carried over by way of 
teaching from the latex foam technology into the polyure- 
thane foam technology with respect to apparatus or proc- 
ess? A. A new technique in the rigid urethane foam is the 
formation of a foam with a gas rather than by the chemical 
reaction. 

Q. Is that applicable to a flexible foam? A. Possibly. 
It can be done, I am sure. 

Q. Was that obvious to you in 1955, that that could be 
done? A. That I could mix a gas into the urethane mate- 
rials and form a foam? 

Q. Was it obvious to you in 1955, that you could trans- 
fer that knowledge from the latex art to the polyurethane 

art? A. No, it was a completely different reaction. 
460 Iam forming my gas chemically rather than phys- 
ically or my foam. 

Mr. Browne: No further questions, Your Honor. 

The Court: Have you any recross? 

Mr. Armore: Just one question, Your Honor. 
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Recross Examination 
By Mr. Armore: 


Q. Is there any reason why polyurethane materials can- 
not be prepared by introducing the components into a 
larger mixing chamber? A. Do you mean the saturated 
conditions, and so forth? 

Q. Proportioning your dimensions accordingly? A. I 
think there would be a very big disadvantage from the ma- 
chinery standpoint in being able to produce a satisfactory 
product; since the gelling of the action is also very rapid 
in the urethane you would tend to build up a material 
around your mixer. 

Q. But would it also be possible by controlling these vari- 
ous conditions such as the rate of mixing, rate of inflow, 
of outflow rate, and so forth? You could proportion all 

your conditions to use a larger chamber if desired. 
461 Is that true? A. Possibly, yes. 
Mr. Armore: That is all. 

Mr. Browne: I have no further questions, Your Honor. 

The Court: Have you any further testimony? 

Mr. Browne: In case there is any misunderstanding as 
to whether any of the exhibits marked for identification have 
been offered in evidence, at this time I would like to make 
a blanket offer of all of them with the understanding that 
Mr. Armore may interpose such objections as he might 
deem proper, and that can be handled in the briefs. 

The Court: All right. 

Mr. Armore: My objections have been interposed in- 
dividually. 

The Court: They have. 

Mr. Browne: That completes the Plaintiffs’ case in chief. 

The Court: Do you rest also? 

Mr. Armore: The defendant has introduced Exhibits 1 
and 2, the ring binder, and the Spencer patent, and the 
defendant will rest. 


* * * * * 
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PREPARATION OF FLEXIBLE CELLULAR MATERIALS 


This invention relates to the preparation of flexible cellu- 
lar materials. More particularly, it relates to methods for 
preparing flexible, elastomeric, cellular structures from 
liquid reaction mixtures containing polyisocyanates and to 
improved products obtained by the use of these methods. 


The production of flexible cellular structures from liquid 
polymeric reaction mixtures containing polyisocyanates is a 
comparatively recent development. The reaction mixtures 
from which the cellular structures are made contain poly- 
meric materials which are either liquid at room temperature 
or capable of being melted at relatively low temperature. 
The polymeric material contains active-hydrogen atoms 
which react with the isocyanate groups to form a network 
of crosslinked molecular chains. The polyisocyanate not 
only functions as a chain extender and crosslinker or cura- 
tive for the polymeric material, but also reacts with water 


and carboxyl groups present in the liquid reaction mixture 
to generate carbon dioxide which causes the liquid reaction 
mixture to expand and foam. A flexible elastomeric cellu- 
lar structure is formed which retains its foamed cellular 
character after the polymer has been crosslinked or cured. 


Examples of the active-hydrogen-containing polymeric 
materials useful in the practice of this invention are poly- 
esters, polyesteramides, polyalkylene ether glycols, and mix- 
tures of two or more of these. By the term ‘““active- 
hydrogen” used to describe these polymeric materials is 
meant those hydrogen atoms which are reactive as measured 
and determined by the Zerewitinoff method. The polyesters 
referred to are prepared by the condensation reaction be- 
tween one or more glycol and one or more dibasis carb- 
oxylic acids. The polyesteramids are prepared from one or 
more glycols, one or more dibasic carboxylic acids and rela- 
tively small amounts of one or more bifunctional amino 
compounds, such as amino carboxylic acids, amino alcohols, 
or diamines. Small amounts of trifunctional materials may 
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optionally be employed in preparing the active-hydrogen- 
containing polyesters and polyesteramides. The poly- 
alkylene ether glycols which may be used are hydroxyl- 
terminated polyethers derived from alkylene oxides or 
glycols or from heterocyclic ethers, such as dioxolane. Fur- 
ther examples of these active-hydrogen-containing poly- 
meric ‘materials and methods for their preparation are 
described in United States patents 2,625,531; 2,625,532 ; 
and 2,625,535 which show polyesters and polyesteramides 
and United States patents 2,692,873 and 2,702,797 which 
show ‘the polyalkylene ether glycols. Preferred active- 
hydrogen-containing polymeric materials useful in the 
practice of this invention are the polyesters and polyester- 
amides having an average molecular weight of from ap- 
proximately 1,000 to 5,000, an acid number not greater 
than 5, and a hydroxyl number from 20 to 110. Best re- 
sults are obtained with polyesters having an acid number 
not greater than 2, a hydroxyl number of approximately 
60, and an average molecular weight of approximately 
2,000. 


Any organic polyisocyanate or mixtures of polyisocyan- 
ates may be employed. The amount of polyisocyanate 
should be atleast sufficient to cross-link the active-hydrogen- 
containing polymeric material and to react with the water 
present to generate carbon dioxide gas. In general it is 
preferred to use from 2 to 8 equivalents of isocyanate 
per mol of polymeric material with best results being ob- 
tained by the use of approximately 3 mols of a diisocyanate 
per mol of polymeric material. Representative examples 
of polyisocyanates which may be employed are the diisocy- 
anates such as hexamethylene diisocyanate; para-phenylene 
diisocyanate ; meta-phenylene diisocyanate; 4,4-diphenylene 
diisocyanate ; 1,5-naphthalene diisocyanate; 4,4’-diphenylene 
methane diisocyanate; the tolylene diisocyanates; 4,4’- 
diphenyl ether diisocyanate; 3,3’-dimethyl 4,4-diphenyl 
diisoeyanate ; and 3,3'-dimethoxy 4,4’-diphenyl diisocyanate ; 
the triisocyanates such as 4,4’, 4”-triphenyl methane di- 
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isocyanate; and toluene 2,4,6 triisocyanate; the tetraisocy- 
anates such as 4,4’-dimethy]-dipheny] methane 2,2’,5,5’ tetra- 
isocyanate and mixtures of polyisocyanates such as those 
described in U. S. Patent 2,683,730. Of these the liquid 
tolylene diisocyanates, such as 2,4 tolylene diisocyanate 
and 2,6 tolylene diisocyanate and toluene 2,4,6 triisocyanate 
are particularly preferred. 


The water in the reaction mixture is provided to gen- 
erate the carbon dioxide gas for foaming as well as to 
form possible points for crosslinking the polymeric ma- 
terial. In addition to the there essential ingredients (poly- 
mer, polyisocyanate and water) the reaction mixture may 
optionally contain pigment fillers, reinforcing agents, color- 
ing agents, antioxidants, and catalysts. 


In the production of flexible cellular products from the 
reaction mixtures discussed above it has been observed 
that when the reaction mixture is used in forming rela- 
tively large articles, cracks or fissures appear in the struc- 
ture. The presence of these fissures in the cured products 
requires that the products be repaired or scrapped. The 
exact reason for the observed fissuring is not known. Modi- 
fication of the reactants as well as the reaction conditions 
sometimes helps to reduce this tendency toward fissuring. 
However, no practical consistent solution to this problem 
has been discovered to date. 


It is, therefore, the broad object of this invention to 
provide a method for producing flexible elastomeric cellu- 
lar products from reaction mixtures comprising an active- 
hydrogen-containing polymeric material, polyisocyanate, 
and water which do not develop cracks or fissures. An- 
other object is to improve the quality of these flexible 
cellular products by providing a method of manufacture 
which produces uniform, high quality foamed structures. 
Still another object is to provide a method of manufacture 
which permits control over the size of the cells in the foamed 
product. Other objects will appear as the description 
proceeds. 
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Tt has now been discovered that the foregoing objects 
may be accomplished by effecting the mixing of the react- 
ants under pressure, operable pressures ranging from 0.5 
to 60 pounds per square inch gauge. It is preferred to mix 
the reactants under a pressure from 3 to 15 pounds per 
square inch above atmospheric pressure. This pressure 
mixing of the complete reaction mixture containing the 
polymer, the polyisocyanate, the water and other optional 
compounding ingredients eliminates fissuring in the fin- 
ished product. A positive pressure is maintained on the 
complete reaction mixture while the reactants are being 
thoroughly blended and until the reaction mixture is poured 
onto a casting surface or into a mold. In addition to the 
elimination of fissuring in the finished product, an addi- 
tional advantage achieved by the practice of this invention 
is in the ability to control the cell size of the finished 
product by regulating the positive pressure employed dur- 
ing the mixing operation, with higher pressure producing 
cured foams having larger cell size. 


The practice of this invention is further illustrated with 
reference to the following representative examples in which, 
unless otherwise specified, parts are shown by weight. 


Example 1 


A polyester (100 parts) prepared from diethylene glycol 
and adipie acid and having an hydroxyl number of 71.2 
and an acid number of 1.96 was thoroughly blended with 
1 part of a surface-active agent, polyoxyethylated vegetable 
oil, 1 part of N-methyl morpholine, 2.7 parts of water and 
0.5 parts of hexanetriol 1,2,6. To this mixture 34 parts of 
a mixture of tolylene diisocyanates containing 80% by 
weight of 2,4 tolylene diisocyanate and 20% by weight of 
2,6 tolylene diisocyanate was added and thoroughly blended 
with the first mixture. The mixing and blending were 
accomplished at atmospheric pressure. The reaction mix- 
ture was then poured into a mold and placed in an oven 
for one hour at 160° F. The cured foamed sample was 
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then stripped from the mold and cut. Objectionable voids 
and fissures were observed throughout the cut cross section 
of the cured foam. 


Example 2 


The same materials, proportions, and reaction conditions 
were used as in Example 1 except that the mixing of the 
complete reaction mixture was affected under a pressure 
varying from 4 to 8 pounds per square inch gauge. The 
cured structure exhibited a fine cell size and was completely 
fissure-free. 


Example 3 


The same materials, proportions, and reaction conditions 
were used as in Example 1 except that the mixing of the 
complete reaction mixture was effected under a pressure 
varying from 4 to 8 pounds pr square inch gauge. The 
cured structure exhibited a cell size of approximately 1/16 
inch diameter and was completely fissure-free. 


Example 4 


The same materials, proportions, and reaction conditions 
were used as in Example 1 except that the mixing of the 
complete reaction mixture was effected under a pressure 
varying from 8 to 15 pounds per square inch gauge. The 
cured structure exhibited a cell size of approximately 1/8 
inch diameter and was completely fissure-free. 


Other cured cellular products were prepared with pres- 
sures up to as high as 60 pounds per square inch gauge 
being employed during the mixing operation. It was ob- 
served that as the pressure increased the cell size in the 
cured product increased. 


While certain representative embodiments and details 
have been shown for the purpose of illustrating the inven- 
tion, it will be apparent to those skilled in this art that 
various changes and modifications may be made therein 
without departing from the spirit or scope of the invention. 
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CLAIMS: 


1. In the process of preparing flexible elastomeric cellu- 
lar structures from liquid reaction mixtures containing a 
polyisocyanate, water and an active-hydrogen-containing 
polymeric material, the improvement which comprises mix- 
ing the reaction mixture under a pressure ranging from 
0.5 to 60 pounds per square, inch above atmospheric pres- 
sure. 


2. The process of preparing flexible elastomeric cellular 
products which comprises mixing a liquid reaction mixture 
containing a polyisocyanate, water and an active-hydrogen- 
containing polymeric material, under a pressure ranging 
from 0.5 to 60 pounds per square inch above atmospheric 
pressure and, after the pressure mixing of the reactants 
has been completed, permitting the reaction mixture to 
foam and cure at atmospheric pressure. 


3. The process of preparing a flexible elastomeric cellu- 
lar’ structure from a reaction mixture containing a poly- 
isocyanate, water, and an active-hydrogen-containing poly- 
meric material which comprises applying a pressure rang- 
ing from 0.5 to 60 pounds per square inch above atmos- 
pherie pressure to the reaction mixture while it is being 
mixed, maintaining the pressure until a thorough mixing 
of the reactants is obtained and subsequently permitting 
the reaction mixture to foam and cure at atmospheric 
pressure. 


4. The process defined by Claim 2 in which the active- 
hydrogen-containing polymeric material is a polyester hav- 
ing an average molecular weight from 1,000 to 5,000 and 
an acid number not greater than 5. 


5. The process defined by Claim 2 in which the polyiso- 
cyanate is a tolylene diisocyanate. 


6. The method defined by Claim 4 in which the polyester 
has an average molecular weight of approximately 2,000 
and an acid number not greater than 2. 
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7. The process defined by Claim 6 in which the polyiso- 
cyanate is a tolylene diisocyanate. 


8. The process defined by Claim 2 in which the pressure 
ranges from 3 to 15 pounds per square inch above atmos- 
pherie pressure. 


9. The process of preparing flexible elastomeric cellular 
products which comprises mixing a liquid reaction mixture 
containing a tolylene diisocyanate, water and a polyester 
prepared from diethylene glycol and adipic acid and hav- 
ing an average molecular weight of approximately 2,000 
and an acid number not greater than 2, under a pressure 
ranging from 3 to 15 pounds per square inch above atmos- 
pheric pressure and, after the pressure mixing of the 
reactants has been completed, permitting the reaction mix- 
ture to foam and cure at atmospheric pressure. 


Oatus, Power or ArrorNey aNnp PETITION 
JOINT 


Being duly sworn, I, Thomas H. Rogers depose and 
say that I am a citizen of the United States, residing at 
532 Vinita Avenue, Akron, Ohio; that I have read the 
foregoing specification and claims and I verily believe I 
am an original, first and joint inventor, with Newell R. 
Bender and Theodore B. Burkholder of the Invention in 
Preparation of Flexible Cellular Materials described and 
claimed therein; that I do not know and do not believe that 
this invention was ever known or used before our 
Invention thereof, or patented or described in any printed 
publication in any country before our invention thereof, or 
more than one year prior to this application, or in public 
use or on sale in the United States for more than one 
year prior to this application; that this invention has not 
been patented in any country foreign to the United States 
or an application filed by us or our legal representative or 
assigns more than twelve months before this application; 
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and that as application for patent on this invention has 
been filed by us or our representative or assigns in any 
country foreign to the United States. 


And I hereby appoint R. L. Miller, Patent Counsel, 
The Goodyear Tire & Rubber Company, Akron, Ohio, Reg- 
istration No. 13872, my attorney or agent with full power 
of substitution and revocation, to prosecute this applica- 
tion and to transact all business in the Patent Office con 
nected therewith. 


Wherefore I pray that Letters Patent be granted to us 
for the invention or discovery described and claimed in 
the foregoing specification and claims, and I hereby sub- 
scribe my name to the foregoing specification and claims, 
oath, power of attorney, and this petition, this 6th day 
of June, 1955. 


Inventor: Thomas H. Rogers 
Post Office Address: 532 Vinita Avenue, Akron, 
Ohio 

Stare or OxI0 

County of Summit, ss: 


Before me personally appeared Thomas H. Rogers to 
me known to be the person described in the above appli- 
cation for patent, who signed the foregoing instrument in 
my presence, and made oath before me to the allegations 
set forth therein as being under oath, as the day and 
year aforesaid. 


Miprep Trernan, Notary Public 
Mildred Tiernan, Notary Public. My Commission Ex- 
pires June 3, 1958. 
Associate Power OF ATTORNEY 


Please recognize F. W. Brunner, The Goodyear Tire 
& Rubber Company, Akron, Ohio, Registration No. 17,278, 
as my associate attorney, with full power to prosecute 
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this application and to transact all business in the Patent 
Office connected therewith. 


All communications, however, are to be addressed to 
R. L. Miller, Patent Counsel, The Goodyear Tire & Rubber 
Company, Akron, Ohio. 


R. L. Miner 


Oats, Power or ATTORNEY AND PETITION 
JOINT 


Being duly sworn, I, Newell R. Bender depose and say 
that I am a citizen of the United States, residing at 3028 
North Oak Hill Road, Cuyahoga Falls, Ohio, that I have 
read the foregoing specification and claims and I verily 
believe I am an original, first and joint inventor, with 
Thomas H. Rogers and Theodore B. Burkholder of the 
invention in Preparation of Flexible Cellular Materials 
described and claimed therein; that I do not know and do 
not believe that this invention was ever known or used 
before our invention thereof, or patented or described in 
any printed publication in any country before our inven- 
tion thereof, or more than one year prior to this applica- 
tion, or in public use or on sale in the United States for 
more than one year prior to this application; that this in- 
vention has not been patented in any country foreign to 
the United States or an application filed by us or our 
legal representatives or assigns more than twelve months 
before this application; and that no application for patent 
on this invention has been filed by us or our representa- 
tives or assigns in any country foreign to the United 
States. 


And I hereby appoint R. L. Miller, Patent Counsel, 
The Goodyear Tire & Rubber Company, Akron, Ohio, 
Registration No. 13872, my attorney or agent with full 
power of substitution and revocation, to prosecute this 
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application and to transact all business in the Patent 
Office connected therewith. 


Wherefore I pray that Letters Patent be granted to us 
for the invention or discovery described and claimed in 
the foregoing specification and claims, and I hereby sub- 
scribe my name to the foregoing specification and claims, 
oath, power of attorney, and this petition, this 6th day 
of June, 1955. 


Inventor: Newell R. Bender 
Post Office Address: 3028 North Oak Hill Road, 
Cuyahoga Falls, Ohio 


Stare or OxI0 
County of Summit, ss: 


Before me personally appeared Newell R. Bender to me 
known to be the person described in the above applica- 
tion for patent, who signed the foregoing instrument in 
my presence, and made oath before me to the allegations 


set forth therein as being under oath, on the day and year 
aforesaid. 


Miuprep Trernan, Notary Public 


Mildred Tiernan, Notary Public. My Commission Ex- 
pires June 3, 1958. 


Associate PowEr OF ATTORNEY 


Please recognize F. W. Brunner, The Goodyear Tire & 
Rubber Company, Akron, Ohio, Registration No. 17,278, as 
my associate attorney, with full power to prosecute this 
application and to transact all business in the Patent Of- 
fice connected therewith. 


All communications, however, are to be addressed to 
R. L. Miller, Patent Counsel, The Goodyear Tire & Rubber 
Company, Akron, Ohio. 


R. L. Miter 
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Oars, PowER or ATTORNEY AND PETITION 
JOINT 


Being duly sworn, I, Theodore B. Burkholder, depose 
and say that I am a citizen of the United States, residing 
at 3432 Adaline Drive, Stow, Ohio; that I have read 
the foregoing specification and claims and I verily believe 
I am an original, first and joint inventor, with Thomas 
H. Rogers and Newell R. Bender of the invention in Prep- 
aration of Flexible Cellular Materials described and 
claimed therein; that I do not know and do not believe 
that this invention was ever known or used before our 
invention thereof, or patented or described in any printed 
publication in any country before our invention thereof, 
or more than one year prior to this application, or in pub- 
lie use or on sale in the United States for more than one 
year prior to this application; that this invention has not 
been patented in any country foreign to the United States 
or an application filed by us or our legal representatives 


or assigns more than twelve months before this applica- 
tion; and that no application for patent on this invention 
has been filed by us or our representatives or assigns in 
any country foreign to the United States. 


And I hereby appoint R. L. Miller, Patent Counsel, The 
Goodyear Tire & Rubber Company, Akron, Ohio, Regis- 
tration No. 13872, my attorney or agent with full power of 
substitution and revocation, to prosecute this application 
and to transact all business in the Patent Office connected 
therewith. 


Wherefore I pray that Letters Patent be granted to us 
for the invention or discovery described and claimed in 
the foregoing specification and claims, and I hereby sub- 
scribe my name to the foregoing specification and claims, 
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oath, power of attorney, and this petition, this 6th day 
of June, 1955. 


Inventor: Theodore B. Burkholder 
Post Office Address: 3432 Adaline Drive 
Stow, Ohio 


Srare or OxI0 
County of Summit, ss: 


Before me personally appeared Theodore B. Burkholder 
to me known to be the person described in the above appli- 
cation for patent, who signed the foregoing instrument 
in my presence, and made oath before me to the allega- 
tions set forth therein as being under oath, as the day and 
year aforesaid. 

Mitprep Trernan, Notary Public 


Mildred, Tiernan, Notary Public. My Commission Ex- 
pires June 3, 1958. 


Assocrare Powrr OF ATTORNEY 


Please recognize F. W. Brunner, The Goodyear Tire & 
Rubber Company, Akron, Ohio, Registration No. 17,278, as 
my associate attorney, with full power to prosecute this 
application and to transact all business in the Patent Office 
connected therewith. 


All communications, however, are to be addressed to 
R. L. Miller, Patent Counsel, The Goodyear Tire & Rubber 
Company, Akron, Ohio. 


R. L. Mazer 
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IN THE UNITED STATES PATENT OFFICE 
In re Application of 


Tomas H. Rocrrs er au for 
Preparation of Flexible Cellular Materials 


Serial No. 514,106 
Filed June 8, 1955 


Division 50 
Hon. Commissioner of Patents 
Washington 25, D. C. 
Sir: 
In the original oath filed by one of the coinventors of 
this application, his name appears as “Thomas H. Rog- 
ers”. The full legal name of this applicant and the name 


which he customarily uses is ‘‘Thomas H. Rogers, Jr.’’ 
The form of signature used in the original oath was em- 


ployed through error and with no intent to deceive. Other 
applications filed by this inventor have been filed in the 
name of ‘‘Thomas H. Rogers, Jr.” 


For the purpose of uniformity and in order to remove 
any question as to the identity of this inventor, it is re- 
quested that the records in this application be amended to 
show the name ‘Thomas H. Rogers, Jr.’’ in place of 
“Thomas H. Rogers’’. 


Attached to this amendment is a substitute Oath, Power 
of Attorney and Petition signed by this coinventor as 
“«Thomas H. Rogers, Jr.”’ 


Respectfully submitted, 
F. W. BroxNer 
Attorney for Applicants 
¥F. W. Bruner 


The Goodyear Tire & Rubber Company 
Akron 16, Ohio 
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OatH, Power oF ATTORNEY AND Perir10on 


Being duly sworn, I, Thomas H. Rogers, Jr., whose ap- 
plication for letters patent for an improvement in “Prep- 
aration of Flexible Cellular Material,”’ Serial No. 514,106, 
was filed in the United States Patent Office on or about the 
8th day of June, 1955, depose and say: 


That I verily believe I am the original, first and joint in- 
ventor, with Newell R. Bender and Theodore B. Burkholder 
of the invention described and claimed in said application 
for patent; that I do not know and do not believe that this 
invention was ever known or used before our invention 
thereof or patented or described in any printed publication 
in any country before our invention thereof or more than 
one year prior to the filing of this application, or in public 
use or on sale in the United States for more than one 
year prior to the date of this application; that this inven- 
tion has not been patented in any country foreign to the 
United States on an application filed by us or our legal 
representatives or assigns more than twelve months before 
the filing of this application and that no application for 
patent on this invention has been filed by us or our repre- 
sentatives or assigns in any country foreign to the United 
States prior to the filing of this application. ; 


And I hereby appoint R. L. Miller, Patent Counsel, The 
Goodyear Tire & Rubber Company, Akron, Ohio, Regis- 
tration No. 13872, my attorney or agent with full power 
of substitution and revocation, to prosecute this applica- 
tion and to transact all business in the Patent Office con- 
nected therewith. 


That the original oath filed with this application was 
signed by me as “Thomas H. Rogers’’; that my full legal 
name, and the name which I customarily use, is ‘“Thomas 
H. Rogers, Jr.’’; that I signed the original oath as Thomas 
H. Rogers through error and with no intent to deceive; 
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that other patent applications filed by me have been filed 
in the name of ‘‘Thomas H. Rogers, Jr.” 


Wherefore, I pray that letters patent be granted to us 
with my name appearing as ‘‘Thomas H. Rogers, Jr.” for 
the invention or discovery described and claimed in said 
application and I hereby subscribe my name to the fore- 
going oath, power of attorney, and this petition this 16th 
day of January, 1956. 


Inventor Tuomas H. Rocrrs, JR. 
Post Office Address 532 Vinita Avenue 
Akron, Ohio 


State of Ohio 
County of Summit, ss: 


Before me personally appeared Thomas H. Rogers, Jr. 
to me known to be the person described in the above appli- 
eation for patent, who signed the foregoing instrument in 
my presence, and made oath before me to the allegations 
set forth therein as being under oath, on the day and year 
aforesaid. 

Muprep TrerNan 
Notary Public 


Associate PowrEr oF ATTORNEY 


Please recognize F. W. Bruner, The Goodyear Tire & 
Rubber Company, Akron, Ohio, Registration No. 17,278 
as my associate attorney, with full power to prosecute 
this application and to transact all business in the Patent 
Office connected therewith. 


All communications, however, are to be addressed to 
R. L. Miller, Patent Counsel, The Goodyear Tire & Rub- 
ber Company, Akron, Ohio. 

R. L. Mrtrer 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Paper No. 3 


Applicant: Thomas H. Rogers, Jr., et al. 

Ser. No. 514,106 

Filed June 8, 1955 

For Preparation of Flexible Cellular Materials 


Mailed March 15, 1956 
Pat Div 50 
R. L. Miller 
Patent Counsel 
The Goodyear Tire & Rubber Co. 
Akron, Ohio 


Please find below a communication from the EXAM- 
INER in charge of this application. 


Rosert C. Watson 
Commissioner of Patents 


The following art is made of record: 
Newell 2,676,157 Apr. 20, 1954 260-75TN 


1) Applicant is required to revise the title to make it as 
specific as practical; see Commissioner’s Notice, 588 0.G. 
671. 


2) Claims 1-9 are rejected as unpatentable over Newell 
who teaches that the foaming of diisocyanate-modified 
polyesters may be controlled by the application of pressure 
(column 12, line 69 et seq.). The specific pressure claimed 
by applicants is considered within the skill of the rou- 
tineer. 


3) Claims 1-8 are rejected as failing to define the inven- 
tion properly. <¢ Active-hydrogen-containing polymeric 
material’? is too broad since it reads on polyvinyl alcohol 
which is beyond applicants’ scope. “Polyester’’ is broad 
enough to read on polyvinyl acetate. 


W. G. Bencen 
Examiner 
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IN THE UNITED STATES PATENT OFFICE Division 50 
August 31, 1956 
In re Application of 


Txomas H. Rocers ET au for 
Preparation of Flexible Cellular Materials 


Serial No. 514,106 
Filed June 8, 1955 


Hon. Commissioner of Patents 
Washington 25, D. C. 


Sir: 
In response to the Office Action mailed March 15, 1956, 
please amend the above identified application as follows: 


Change the title to read ‘‘Pressure Mixing Process for 
Producing Cellular Products.” 


Claims 1 and 2, line 4 of each, and Claim 3, line 3, after 
‘cmaterial’’ insert ‘‘selected from the group consisting of 
polyalkylene ether glycols, polyesteramides and polyesters, 
said polyesters being prepared from at least one glycol 
and at least one dibasic carboxylic acid. 


Claim 4, line 2, after ‘“‘polyester’’ insert “prepared from 
at least one glycol and at least one dibasic carboxylic 
acid.’’ 


Remarks 


Claims 1 through 4 have been amended. Consideration 
of these claims, as well as reconsideration of the other 
claims in the application, are requested. The active-hy- 
drogen-containing polymeric material recited in Claims 1, 
2 and 3 has been amended to include the polyesters, poly- 
esteramides and the polyalkylene ether glycols disclosed 
on page 1, lines 21 et seq of the specification. The poly- 
ester recited in Claim 4 has been amended to recite its 
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preparation from glycols and dibasic carboxylic acids dis- 
closed on page 1, lines 27 et seq of this specification. 


Reconsideration of the rejection of Claims 1 through 9 
as being unpatentable over Newell is requested. Appli- 
cants’ invention resides in the discovery that fissures or 
eracks in the flexible cellular product can be eliminated by 
mixing the reactants which form the cellular product under 
pressure. After the mixing cycle is complete, the reaction 
mixture is poured onto a molding surface and permitted 
to foam and cure at atmospheric pressure. 


The disclosure in Newell (column 12, line 69 et seq) as 
evidenced by his additional disclosure in column 3, line 36 
et seq is directed to the use of pressure during the curing 
cycle to produce “a dense solid resin which is unfoamed’’. 
Newell does not apply pressure during the mixing cycle 
of his reactants but applies pressure after the mixing has 
been accomplished and during the cure of the reactants 
in order to prevent the formation of the cellular type of 
material to which applicants’ process claims are directed. 
Since Newell does not apply pressure in the manner called 
for by applicants’ claims, but rather does apply pressure 
later in the process to prevent the formation of the prod- 
uets formed by applicants’ process, it is evident that appli- 
cants’ claims are clearly distinguishable from and pat- 
entable over the disclosure in Newell. 


In view of the above remarks and the amendments sub- 
mitted herewith, it is believed that the claims are now in 
condition for allowance and such allowance is requested. 


Respectfully submitted, 


F. W. BruyNer 
Attorney for Applicant 


F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGTON 


Paper No. 5 


Applicant: Thomas H. Rogers, Jr. et al. 
Ser. No. 514,106 
Filed June 8, 1955 


For Pressure Mixing Process for Producing 
Cellular Products 
Mailed May 17, 1957 
Pat Div 50 
R. L. Miller 
Patent Counsel 


The Goodyear Tire & Rubber Co. 
Akron, Ohio 


Please find below a communication from the EXAM- 


INER in charge of this application. 


Rosert C. Watson 
Commissioner of Patents 


Responsive to amendment filed Sept. 4, 1956. 
Added reference: 


(Filed August 8, 1955) 
Hoppe et al 2,764,565 Sept. 25, 1956 260/2.5A 


1) Claims 1-9 are rejected as unpatentable over Hoppe 
et al, newly cited, who shows mixing under pressure a di- 
isocyanate-modified polyester with a polyisocyanate and 
water. Note column 6, lines 35-41. The Hoppe et al pat- 
ent matured from an application which was a continua- 
tion-in-part of an application filed December 23, 1952 and 
is thus available as a reference. All claims are rejected. 


D. ArNoLtD 
Examiner 
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DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
WASHINGION 


Applicant: Thomas H. Rogers, Jr. et al. 
Ser. No. 514,106 
Filed June 8, 1955 


For Pressure Mixing Process for Producing 
Cellular Products 


April 29, 1958 
Pat Div 50 
R. L. Miller 
Patent Counsel 
The Goodyear Tire & Rubber Co. 
Akron, Ohio 


Please find below a communication from the EXAM- 
INER in charge of this application. 


Rosert C. Watson 
Commissioner of Patents 


Responsive to Letter of Nov. 18, 1957 
1. Claims 1-9 are in the case. 


2. Claims 1-9 are rejected as unpatentable over Hoppe 
et al for reasons set forth in paragraph (1) of the last 
Office action. Applicants’ argument that the Hoppe et al 
parent application reveals no disclosure of mixing under 
pressure is without merit. The original disclosure of the 
parent Hoppe et al application, Serial No. 327,522, reveals 
that the reaction components and activator may be in- 
jected into the mixing chamber at pressures up to 1000 
atmospheres (page 6, lines 17-19). It appears obvious, 
therefore, that with these tremendous injection pressures, 
there will certainly be some build-up in the pressure of the 
mixing chamber. There is further disclosure that mixing 
may be affected by use of a continuous compressed air 
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stream being passed thru the mixing chamber (page 8, 
lines 2-5). This step will also tend to increase the back 
pressure in the mixing chamber. The instant claims lack 
invention over Hoppe et al. 


3. An issue having been reached, this rejection is made 
FINAL. 
D. Arnotp 
Examiner 


IN THE UNITED STATES PATENT OFFICE 
Division 50 
In re Application of 


Tuomas H. Rocers er au for 
Preparation of Flexible Cellular Materials 


Serial No. 514,106 
Filed June 8, 1955 


November 12, 1957 
Hon. Commissioner of Patents 
Washington 25, D. C. 


Sir: 


This is in response to the Office Action mailed May 17, 
1957. 


REMARKS 


Claims 1 through 9 stand rejected as unpatentable over 
Hoppe et al filed August 8, 1955, as a continuation of 
Serial No. 327,522 filed December 23, 1952. Applicants’ 
filing date is June 8, 1955, which precedes the filing date 
of the application on which Hoppe et al issued but follows 
the filing date of the parent application. In column 6, 
lines 35-41, of the issued patent, the disclosure of mixing 
under pressure is made. However, this disclosure is avail- 
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able as a reference only as of August 8, 1955, a date fol- 
lowing applicants’ filing date because a careful reading of 
the parent application, Serial No. 327,522, reveals no dis- 
closure of the pressure mixing incorporated into the con- 
tinuation application. Since Hoppe et al is available as 
a reference as of December 23, 1952 only for what is dis- 
closed in the application filed on that date and since there 
is no disclosure of pressure mixing in the parent applica- 
tion, it is submitted that Hoppe et al is not a proper refer- 
ence against the subject matter of this application for the 
disclosure of pressure mixing. 


In view of the above remarks, it is believed that Claims 
1 through 9 are in condition for allowance and such allow- 
ance is respectfully requested. 


Respectfully submitted, 


Forp W. BrunNER 
Attorney for Applicants 


F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 
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U.S. DEPARTMENT OF COMMERCE 
PATENT OFFICE 
WASHINGTON 


Paper No. 7 


Applicant: Thomas H. Rogers, Jr., et al. 
Ser. No. 514,106 
Filed June 8, 1955 


For Pressure Mixing Process for Producing 
Cellular Products 


April 29, 1958—Pat Div 50 


R. L. Miller 

Patent Counsel 

The Goodyear Tire & Rubber Co. 
Akron, Ohio 


Please find below a communication from the EXAM- 
INER in charge of this application. 


Rosert C. Watson 
Commissioner of Patents 


Responsive to Letter of Nov. 13, 1957 
1. Claims 1-9 are in the case. 


9. Claims 1-9 are rejected as unpatentable over Hoppe 
et al for reasons set forth in paragraph (1) of the last 
Office action. Applicants’ argument that the Hoppe et al 
parent application reveals no disclosure of mixing under 
pressure is without merit. The original disclosure of the 
parent Hoppe et al application, Serial No. 327,522, reveals 
that the reaction components and activator may be in- 
jected into the mixing chamber at pressures up to 1000 
atmospheres (page 6, lines 17-19). It appears obvious, 
therefore, that with these tremendous injection pressures, 
there will certainly be some build-up in the pressure of the 
mixing chamber. There is further disclosure that mixing 
may be affected by use of a continuous compressed air 
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stream being passed thra the mixing chamber (page 8, 
lines 2-5). This step will also tend to increase the back 
pressure in the mixing chamber. The instant claims lack 
invention over Hoppe et al. 


3. An issue having been reached, this rejection is made 
FINAL. 
D. Arnotp 
Examiner 


IN THE UNITED STATES PATENT OFFICE 
Division 50 
In re Application of 


Txomas H. Rocers, Jr. eT au for 
Pressure Mixing Process for Producing 
Cellular Products 


Serial No. 514,106 
Filed June 8, 1955 
October 24, 1958 
Hon. Commissioner of Patents 
Washington 25, D. C. 


NOTICE OF APPEAL 
Sir: 

Applicants hereby appeal to the Board of Appeals from 
the decision of the Principal Examiner finally rejecting 
Claims 1 through 9 which are all of the claims in the above- 
identified application. 


A check for the appeal fee of $25.00 is enclosed. 
Respectfully submitted, 


F. W. Brouwrxer 
Attorney for Applicants 
F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 


295 


IN THE UNITED STATES PATENT OFFICE 
In re Application of 


Tomas H. Rocers, JR. ET su for 
Pressure Mixing Process for Producing 
Cellular Products 


Serial No. 514,106 
Filed June 8, 1955 


Before the Board of Appeals 
An oral hearing is not requested 


December 22, 1958 


Barer ror APPLICANTS 


Applicants in the above-identified application have ap- 
pealed from the final rejection of Claims 1 through 9 all 
of which stand rejected as being unpatentable over the art. 


The appealed claims read as follows: 


1. In the process of preparing flexible elastomeric cel- 
lular structures from liquid reaction mixtures containing 
a polyisocyanate, water and an active-hydrogen-containing 
polymeric material selected from the group consisting of 
polyalkylene ether glycols, polyesteramides and polyesters, 
said polyesters being prepared from at least one glycol 
and at least one dibasic carboxylic acid, the improvement 
which comprises mixing the reaction mixture under a pres- 
sure ranging from 0.5 to 60 pounds per square inch above 
atmospheric pressure. 


2. The process of preparing flexible elastomeric cellular 
products which comprises mixing a liquid reaction mixture 
containing a polyisocyanate, water and an active-hydrogen- 
containing polymeric material selected from the group con- 
sisting of polyalkylene ether glycols, polyesteramides and 
polyesters, said polyesters being prepared from at least one 
glycol and at least one dibase carboxylic acid, under a pres- 
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sure ranging from 0.5 to 60 pounds per square inch above 
atmospheric pressure and, after the pressure mixing of the 
reactants has been completed, permitting the reaction mix- 
ture to foam and cure at atmospheric pressure. 


3. The process of preparing a flexible elastomeric cel- 
lular structure from a reaction mixture containing a poly- 
isocyanate, water, and an active-hydrogen-containing poly- 
meric material selected from the group consisting of poly- 
alkylene ether glycols, polyesteramides and polyesters, said 
polyesters being prepared from at least one glycol and at 
least one dibasic carboxylic acid, which comprises apply- 
ing a pressure ranging from 0.5 to 60 pounds per square 
inch above atmospheric pressure to the reaction mixture 
while it is being mixed, maintaining the pressure until a 
thorough mixing of the reactants is obtained and subse- 
quently permitting the reaction mixture to foam and cure 
at atmospheric pressure. 


4. The process defined by Claim 2 in which the active- 
hydrogen-containing polymeric material is a polyester pre- 
pared from at least one glycol and at least one dibasic 
carboxylic acid having an average molecular weight from 
1,000 to 5,000 and an acid number not greater than 5. 


5. The process defined by Claim 2 in which the polyiso- 
cyanate is a tolylene diisocyanate. 


6. The method defined by Claim 4 in which the polyester 
has an average molecular weight of approximately 2,000 
and an acid number not greater than 2. 


7. The process defined by Claim 6 in which the poly- 
isocyanate is a tolylene diisocyanate. 


8. The process defined by Claim 2 in which the pressure 
ranges from 3 to 15 pounds per square inch above atmos- 
pheric pressure. 


9. The process of preparing flexible elastomeric cellular 
products which comprises mixing a liquid reaction mixture 
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containing a tolylene diisocyanate, water and a polyester 
prepared from diethylene glycol and adipic acid and hav- 
ing an average molecular weight of approximately 2,000 
and an acid number not greater than 2, under a pressure 
ranging from 3 to 15 pounds per square inch above atmos- 
pheric pressure and, after the pressure mixing of the re- 
actants has been completed, permitting the reaction mix- 
ture to foam and cure at atmospheric pressure. 


Tuer INVENTION 


The subject matter of this application is directed to a 
new method for preparing cellular polyurethane products. 
Cellular polyurethanes are prepared by the reaction be- 
tween a liquid polymer such as a predominantly hydroxyl- 
terminated polyester or polyether, isocyanate, water and, 
optionally, one or more catalysts. These liquid reactants 
are thoroughly blended and then cast into a mold or onto 
a casting surface where the mixture foams through the 
generation of carbon dioxide gas and sets to a cured, flexi- 
ble cellular material. Specifically, the invention resides in 
the improvement resulting from mixing the liquid reactants 
which form the polyurethane product under a positive 
pressure of from 0.5 to 60 pounds per square inch. This 
positive pressure, as fully explained in the center para- 
graph on page 4 of applicants’ specification, is maintained 
on the reaction mixture while the reactants are being 
thoroughly blended and until the reaction mixture is poured 
onto a casting surface or into a mold. The main advan- 
tages obtained from the practice of this invention are the 
elimination of cracks or fissures in the finished cellular 
material and the controlling of the size of the cells in the 
foamed product which is achieved by adjusting the amount 
of pressure employed. 


Tar REJECTION 


The reference relied upon by the Examiner in the rejec- 
tion of applicaots’ claim is United States Patent Nn. 
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2,764,565 issued September 25, 1956 to Hoppe et al and 
pased upon Serial Number 527,106, filed August 8, 1955 
which was a continuation-in-part of Serial No. 327,522, 
filed December 23, 1952. Since applicants’ filing date 
(June 8, 1955) precedes the filing date of Serial No. 527,106, 
which eventually issued a U. S. 2,764,569, it is apparent 
that only the originally filed application, Serial Number 
327,522, is available as a reference in this application. A 
photostatic copy of Serial No. 327,522 is attached. Since 
the disclosure in U. S. 2,764,565 has been considerably ex- 
panded from the disclosure in the originally filed applica- 
tion, it will be necessary, in considering the pertinency of 
the reference, to consider only the content of Serial No. 
327,522. 


The Examiner has rejected applicants’ claims on the 
grounds that, while the parent application makes no spe- 
cific disclosure of mixing under pressure (even though the 
continuation-in-part does make such specific disclosure), 
the injection of one or more of the reactants into the mix- 
ing chamber at pressures up to one thousand atmospheres 
and/or the use of compressed air to achieve mixing of the 
reactants (both of which concepts are found in the parent 
application) would certainly result in some build-up of 
pressure in the mixing chamber. 


Whether this is a reasonable interpretation of the dis- 
closure and teaching in Serial Number 327,522 is the only 
question involved in this appeal. 


Remarks 


The invention disclosed and claimed in the Hoppe et al 
reference is directed to the high-pressure, intermittent in- 
jection of the relatively small amounts of one or more of 
the diisocyanate, water, and activator feed solutions into 
the much larger amounts of liquid polymer in the mixing 
chamber. This method of ‘‘atomizing’ these smaller feed 
solutions into the larger volume of polymer is said to im- 
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prove the homogeneous mixing of the reactants. The 
theory is evidently to take advantage of the kinetic energy 
of the pressurized feed to effect penetration of the feed, 
in a fine state of subdivision, into the flow of polymer. See 
particularly page 3, line 25, through page 4, line 26, of 
Serial Number 327,522. 


To decide the pertinency of the Hoppe et al original ap- 
plication to applicants’ claims two questions must be an- 
swered. Does the disclosure itself show a system which 
is operated under a positive pressure in the mixing cham- 
ber. Did the patentees contemplate operation under pres- 
sure. In considering the first question it is believed most 
important to realize that the Hoppe et al reference makes 
it abundantly clear that in all of the various embodiments 
shown the mixing chamber is open to the atmosphere. In 
addition it should be appreciated that they are dealing 
with liquids not gases. From the fundamental laws of 
physics it would appear obvious that you cannot increase 
the pressure in a liquid system through any means so long 


as a portion of the liquid system is open to the atmosphere 
—and particularly, as is the case here, when the opening 
to the atmosphere is located below the point of applied 
pressure and in direct line with the gravitational flow of 
the liquid in the system. 


‘An increase in pressure in a system of the type disclosed 
by Hoppe et al cannot be achieved through the application 
of pressure which is readily and immediately dissipated to 
the atmosphere but only can be achieved through means 
which prevent the immediate release of the applied pres- 
sure, such as by reducing the area of exit to the atmos- 
phere or by the use of equipment which, through friction 
loss, prevents the immediate and unimpeded movement of 
the liquid. Neither of these means for causing a back 
pressure in the mixing chamber was referred to in the 
Hoppe et al original disclosure. Further evidence that 
this back pressure concept was not contemplated in the 
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original disclosure is the fact that it is discussed in great 
detail (Column 6 lines 35 to 58) in the continuation-in-part 
application filed two months after this application. 


It, therefore, appears that, by applying the fundamental 
laws of physics and by comparing the original disclosure 
to the disclosure in the continuation-in-part application, 
the patentees in their original application neither disclosed 
a system which is susceptible, without modification, to oper- 
ation under pressure nor contemplated such operation. 
Applicants’ position in this regard is believed to be sup- 
ported additionally by the affidavits submitted herewith. 
Tt is respectfully requested that consideration be given to 
these affidavits which were not earlier submitted in the 
prosecution of this application for the reason that the orig- 
inal rejection of applicants’ claims on the Hoppe et al refer- 
ence in the Office Action mailed May 17, 1957 referred 
only to a portion of the reference (column 6, lines 35-41 
of the issued patent) which applicants pointed out in their 
response of November 13, 1957 was not contained in the 
originally filed application. It was believed that this re- 
sponse removed that portion of the Hoppe et al patent 
which the Examiner was relying upon in his rejection. 
However, in the final action mailed April 29, 1958, the 
Examiner interpreted the Hoppe et al application in a 
manner to conclude that the pressure injection and the com- 
pressed air stream ereated a back pressure in the mixing 
chamber which would anticipate applicants’ claimed proc- 
ess. Since applicants should be given an opportunity to 
explain their position with regard to this interpretation 
of the Hoppe et al reference, it is believed that this is good 
and sufficient reason for considering the content of the 
affidavits in determining the question of patentability. 


The affidavit by Thomas H. Rogers, Jr. shows that the 
Mobay Chemical Company, the licensor of the Hoppe et al 
patent in this country communicated to their licensees the 
fact that, as of June 12, 1956, more than a year after the 
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filing of this application and approximately 314 years after 
the filing of the Hoppe et al parent application, a “back 
pressure”? method for controlling cell structure in poly- 
urethane foam ‘‘had been developed’’. Since it has been 
and still is the practice of the Mobay Chemical Company 
to keep its licensees abreast of any new development in 
this field, it is considered doubtful and not in keeping with 
their usual practice that they would have waited as long as 
31% years before conveying this information to their li- 
censees. This factual information is believed to support 
applicants’ position that, as of the original filing date of 
the parent application, the patentees did not contemplate 
operation of the apparatus disclosed under a positive pres- 
sure in the mixing chamber. 


The affidavit by Newell R. Bender fully supports appli- 
cant’s position that the physical embodiment of the mix- 
ing machine disclosed in Hoppe et al and sold by their 
licensor is not, without modification, capable of being oper- 
ated under a positive pressure in the mixing chamber 
through the use of high pressure injection of reactants 
into the liquid polymer feed. Experiment I in the affidavit 
describes the operation of the foam machine without modi- 
fication of the size of the exit nozzle and supports appli- 
cants’ position that no pressure build-up can be measured 
in the mixing chamber solely by the injection of the diiso- 
cyanate into the polymer feed under a pressure of 750 
pounds per square inch. Experiment II shows that it is 
possible to operate the Hoppe et al machine under pressure 
but only by modifying the machine as delivered and by 
modifying it in a manner not disclosed by the reference 
itself. Experiment III shows that the machine as modified 
is capable of operating under pressure without the use of 
the high pressure injection which is the underlying prin- 
ciple of the Hoppe et al process as described and claimed. 
These facts set forth in the affidavit fully support appli- 
cants’ contention that the simple expedient of high pres- 
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sure injection does not result in an increase in pressure 
in the mixing chamber and that to achieve such increase 
in pressure a modification of the apparatus in a manner 
not disclosed by the reference is necessary to produce the 
desired increase in operating pressure. 


With regard to the disclosure of the use of compressed 
air passed tangentially into a secondary mixing chamber 
(page 8, lines 2-5 of parent application S.N. 327,522) ref- 
erence is made to Fig. 8 of the parent application. The 
compressed air feed is passed into the chamber 8 to create 
‘intensive mixing’. Again this is achieved through the 
creation of turbulence or a swirling action in this chamber. 
The chamber itself is directly open to the atmosphere at 
a point very close to the point at which the air enters. 
This direct opening to the atmosphere would permit in- 
stantaneons release of pressure in a manner which would 
make it impossible to build up pressure in the turbulence 
chamber unless some means were available to prevent the 
immediate release of any pressure build-up to the atmos- 
phere. Such means is not shown in the disclosure itself. 
What is shown is that compressed air is used to effect tur- 
bulence for more efficient mixing and not for the build-up 
of pressure. If such pressure build-up were intended or 
contemplated, certainly some different embodiment than 
that shown in Fig. 8 would be required. 


ConcLUsIon 


Applicants’ claims are believed to be clearly patentable 
over the reference for one or more of the following reasons. 


The parent application contains no specific reference to 
mixing under pressure. The continuation application, filed 
after applicants’ disclosure, does make specific reference 
to the application of back pressure in the mixing chamber. 
This conduct of the patentees themselves shows that, as of 
the time of their original filing, they did not contemplate 
such mixing under pressure. 
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The fundamental laws of physics when applied to the 
specific embodiments shown in the parent application lead 
to the obvious conclusion that no back pressure could be 
created either by the injection pressure or the use of com- 
pressed air unless such expedients were accompanied by 
modifications of the apparatus which are not shown in the 
reference. 


Applicants’ affidavits show first that a machine specifi- 
cally designed to carry out the patentees process and sold 
by the patentees licensor was not, as received, capable of 
creating back pressure in the mixing chamber through the 
application of high injection pressure and second that it 
was approximately one year after applicants’ filing date 
that the patentees licensor conveyed the concept of back 
pressure mixing to its licensees in a letter indicating that 
as of the time of the latter this discovery was a recent 
development. 

Respectfully submitted, 


F. W. Brunner 
Attorney for Applicants 
F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 
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IN THE UNITED STATES PATENT OFFICE 
Appeal No. 20063 
In re Application of 


Tomas H. Rocers, Jz. ET aL, for 
Pressure Mixing Process for Producting Cellular Products 


Serial No. 514,106 
Filed June 8, 1955 


AFFIDAVIT 


Thomas H. Rogers, Jr., first being duly sworn, deposes 
and says that he is one of the applicants in the above- 
identified application; 


That Mobay Chemical Company is a corporation jointly 
owned by The Monsanto Chemical Company and Farben- 
fabriken Bayer, A.G., the assignee of United States Patent 
2,764,565 ; 

That Mobay Chemical Company is the licensor in this 


country of patent rights owned by Farbenfabriken Bayer, 
AG. in the field of polyurethane rubbers; 


That his employer, The Goodyear Tire & Rubber Com- 
pany, is a licensee of Mobay Chemical Company under cer- 


tain patents in the field of polyurethane foams; 


That Exhibit A, attached hereto, is a photostat of a letter 
received by him from the Mobay Chemical Company on or 
about June 29, 1956; 

That is has been the custom of Mobay Chemical Company 
to keep its licensees abreast of its current developments 
in this field; 


That the letter identified as Exhibit A was received 
in the regular course of business as part of this policy 
of Mobay Chemical Company to inform its licensees of 
current developments. 

Tomas H. Rocers, Jr. 
Thomas H. Rogers, Jr. 
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Sworn to and subscribed before me, a Notary Public in 
and for the County of Summit, State of Ohio, this 19th 
day of December, 1958. 


Muprep TEmrnan 
Mildred Tiernan, Notary Public 


My Commission Expires June 3, 1961 


Exupir A 
Mobay Chemical Company 


Preliminary Technical Information 
Control of Cell Structure in Flexible Foams 


An outstanding method of controlling cell structure in 
flexible foam has been developed. Especially noteworthy 
is the improved uniformity of structure which is obtained. 
This method involves the proper choice of exit nozzle and 
the addition of a short extension on the exit nozzle of the 
foam machine mixing chamber. 


The uniformity of cell structure in flexible foams may be 
improved using a smaller diameter exit nozzle with ex- 
tension. The decreased nozzle diameter tends to increase 
the ‘‘back pressure” in the system, resulting in more effi- 
cient mixing of the preform mix. 


This so called ‘‘back pressure’’ method allows additional 
means for controlling the cell size. The cell size of the 
resulting foams is an inverse function of the nozzle exten- 
sion diameter. It is felt that this method of operation 
has a more stringent effect on the control of cell size, 
therefore reducing or eliminating the use of A-11 and A-19 
oils. Standard formulations for Multron R-18/Mondur TD 
and Multron R-68/Mondur TD:80 systems have been pre- 
pared using this method. Indications are that striation 
difficulties are also reduced. 
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The following nozzle extensions have been used to pre- 
pare foams of two and three pound density on the UB ma- 
chine: 


Multron Delivery Nozzle Extension 


4000 g./min. 10 mm. x 4’ 
6000 g-/min. 10-12 mm. x 4” 


With the UBT and UBK machines, @ longer extension 
might be necessary in order to prevent splashing. Addi- 
tional data will be forthcoming. 


Mosay Research DEPARTMENT 
June 12, 1956 


IN THE UNITED STATES PATENT OFFICE 
Appeal No. 20063 
Tn re Application of 


Tromas H. Rogers, Jz. er au for 
Pressure Mixing Process for Producing Cellular Products 


Serial No. 514,106 
Filed June 8, 1955 


AFFIDAVIT 


Newell R. Bender, first being duly sworn, deposes and 
says that he is one of the applicants in the above-identified 
application ; 

That he has been employed by The Goodyear Tire & 


Rubber Company in the capacity of a research chemist for 
the past 15 years; 


That for the past 5 years he has been working exclu- 
sively with research and development projects in the field 
of polyurethane foam ; 
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That he has studied and is familiar with the Hoppe et al 
patent, U.S. 2,764,565 ; 


That The Goodyear Tire & Rubber Company bought 
from Mobay Chemical Company, the licensor in the United 
States of the Hoppe et al patent, a laboratory polyurethane 
foam machine designed to carry out the process of the 
Hoppe et al patent, particularly, with regard to the inter- 
mittent and high pressure injection of reactants into the 
main mixing chamber ; 


That this machine was received and installed in the 
laboratory of The Goodyear Tire & Rubber Company in 
January of 1958 ; 


That in his initial experimental work with the machine 
purchased from Mobay Chemical Company there was no 
observed increase in pressure within the mixing chamber 
attributable to the high pressure injection of reactants 
into that chamber; 


That it was only after the machine as received was modi- 
fied through the installation of a smaller diameter outlet 
from the mixing chamber that back pressure was built 
up within the mixing chamber; 


That to substantiate these observations he conducted the 
following controlled experiments : 


Experiment I 


Into the mixing chamber of the polyurethane foam ma- 
chine were pumped liquid polyester at the rate of 400 grams 
per minute and liquid tolylene diisocyanate at the rate of 
140 grams per minute. The polyester was fed into the 
mixing chamber through a rotary pump. The diisocyanate 
was fed in at a pressure of approximately 750 pounds per 
square inch through the use of a high pressure Bosch 
pump and injection nozzle. The mixing head outlet em- 
ployed, 14” in diameter, was that furnished with the pur- 
chased machine. A pressure gauge installed in the mixing 
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chamber showed no back pressure developing in the mixing 
chamber after the high pressure injection of the diisocyan- 
ate was commenced. 


Experiment II 


The same procedure was followed as that described in 
Experiment I except a 7/32” diameter mixing-head outlet, 
not furnished with the purchased machine, was employed 
in place of the ,” diameter outlet. A pressure of 1% pound 
per square inch was measured in the mixing chamber. 


Experiment III 


The same procedure was followed as that described in 
Experiment II except a different nozzle operating under 
no pressure was used in place of the 750 pound pressure 
nozzle employed in Experiment II. The observed pressure 
build-up in the mixing chamber was 14 pound per square 
inch. 

Neweiu R. BENDER 
Newell R. Bender 


Sworn to and subscribed before me, @ Notary Public in 
and for the County of Summit, State of Ohio, this 19th day 
of December, 1958. 

Mrprep TEIRNAN 
Mildred Tiernan, Notary Public 


My Commission Expires June 3, 1961 


U. S. Application of Peter Hoppe, Erwin Weinbrenner, 
Cornelius Muhlhausen and Karl Breer, Serial No. 
327,522, filed December 23, 1952. (as originally filed) 

IMPROVED PROGRESS AND APPARATUS FOR THE MANUFACTURE 
OF POROUS AND HOMOGENEOUS PLASTICS HAVING A BASIS 
OF POLYURETHANE 


This invention relates to an improved process and ap- 
paratus for the manufacture of porous and homogeneous 
plastics having a basis of polyurethane, which may be of 
rigid, semi-rigid or elastic consistency. 


When these plastics have a specific gravity of about 
0.02-1.0 they are porous and are classified as foamed 
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plastics. Non-porous plasties of a specific gravity of about 
1.0-1.4 are designated as homogeneous plastics. It is known 
to produce these plastics by a polyaddition reaction be- 
tween polyesters and isocyanates, if desired with the addi- 
tion of fillers, accelerators, and/or cross-linking agents. 
When foamed products are desired a complementary addi- 
tion of water or aqueous media is made. The reactive, or 
reactive and expansible, mixture is reacted in intermittent 
or continuously operating stirring apparatus of any type, 
if desired with the aid of oscillating mixing devices. 


In the production of porous or homogeneous plastics 
having a basis of polyurethane it is also known to combine 
the reaction components required for the synthesis of the 
poly-addition product, viz. polyesters and diisocyanates, 
with the aid of a mixing nozzle and to fill molds and the 
like with the resultant mixture which is reacting to form 
high molecular weight products. No method has been de- 
scribed of mechanically introducing the necessary activator, 
ie. one or more cross-linking agents and/or reaction ac- 
celerators, which activator is a determining factor in the 
production of these polyaddition products. 


In accordance with the invention we have found that the 
activator is particularly effective and that particularly 
good and uniform products are obtained by introducing 
the activators by means of one or more injection nozzles 
under pressure shortly before the polyaddition reaction 
takes place. In the process of the invention, of which a 
number of embodiments are possible, the cross-linking ac- 
tion and, if desired, the additional foaming of the poly- 
urethanes becomes more intense and more homogeneous 
and facilitates the continuous manufacture of moldings, 
fillings for cavities, coatings and piece goods. 


Suitable starting materials for the process of the inven- 
tion are mixtures of isocyanates and polyesters. Into these 
the activator, for example a combination of accelerators or 
a mixture adapted to effect cross-linking and foaming, may 
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be introduced by means of nozzles which effect atomization. 
For the production of all polyurethane compounds having 
a specific gravity within the range of 0.02-1.4, of rigid, 
semi-rigid or elastic consistency, branched or/and more or 
less highly linear polyesters are employed. The branched 
and linear polyesters can be converted into temporarily 
stable isocyanate-polyester systems with the theoretically 
required amount of isocyanates prior to the incorporation 
of the activator. 


Suitable isocyanates for producing isocyanate-polyester 
systems, which are either temporarily stable or have been 
rendered stable by the incorporation of suitable stabilizers, 
are for instance 2.4-toluylene-diisocyanate and 1.5-naphthy- 
lene-diisocyanate. Examples of polyesters suitable for pro- 
ducing temporarily stable mixtures of isocyanates and 
polyesters are branched polyesters of phthalic acid and 
adipic acid, which contain free hydroxyl groups and may 
contain free carboxyl groups. Stable isocyanate-polyester 
systems can be produced from linear polyesters, for in- 
stance, those which have a basis of diethylene glycol and 
adipic acid and contain free hydroxyl groups, if desired 
with the addition of pentaerythritol. 


The activator consisting of one or more cross-linking 
agents and/or accelerators is introduced, if necessary with 
the addition of water or aqueous media, into the tem- 
porarily stable or stabilized mixture of isocyanates and 
polyesters to initiate the cross-linking action leading to 
homogeneous plastics, or cross-linking and foaming leading 
to foamed plastics. Examples of cross-linking agents are 
glycols, such for example as butylene glycol; tertiary bases, 
singly or mixed in desired proportions, may be employed 
as accelerators. Sodium phenolates, which may be em- 
ployed in combination with suitable plasticizers, may be 
used in the manufacture of foamed plastics. It is advan- 
tageous to employ a mixture of the accelerating and the 
cross-linking substance, an ‘‘activator mixture’’, if neces- 
sary with the addition of water or aqueous media. The 


311 


activators are preferably incorporated into the mixture of 
the starting materials by a high-pressure atomizing process. 
The required amount of activator, which is small compared 
with the quantity of isocyanate modified polyester, is in- 
jected into the mixture of the isocyanates and polyester 
under high pressure (200-300 atmospheres), preferably 
with the aid of appropriate, intermittently operating pumps, 
for instance by means of the devices described below; this 
step is followed by casting to form moldings. 


In carrying out the process of the above described em- 
bodiment of the invention suitable accelerators such as 
hexadimethylaniline, reaction products of N.N’-diethyl- 
amino-ethanol and phenyl-isocyanate-ester-amines and the 
like, furthermore a cross-linking agent, such as water which 
leads to the formation of foamed plastics or a glycol which 
leads to non-porous plastics, is introduced in a very fine 
state of subdivision under high pressure into the mixture 
of isocyanates and polyesters. The appropriate accelerat- 
ing liquid is intermittently injected into the continuously 
flowing initial material, which is advanced for instance by 
means of a gear pump system, with the aid of an injection 
pump through nozzles, preferably under high pressure. 
To ensure a sufficient depth of penetration of the accelerat- 
ing liquid into the flow of the initial product the inter- 
mitten inoculation is preferably effected at high frequency. 


The apparatus for carrying this embodiment of the in- 
vention into effect consists essentially of a pump for in- 
ducing continuous flow of the initial material, i.e. isocyanate 
modified polyesters, a pump intermittently feeding the 
accelerating liquid and an injection device by which the 
accelerating liquid is intermittently injected into a con- 
tinuous stream of the initial material by means of nozzles. 

The injection of the activator into the mixture of isocyan- 
ates and polyesters must be allowed in each case by an 
intense secondary mixing operation which may be effected, 
by screw means or by paddle-mixing machines, or by whirl- 
ing the mixture in a chamber with the aid of a continuous, 
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if desired pre-heated, air current which is preferably passed 
tangentially into the mixing chamber. 


The activity of the activator can be further increased 
by a modification of the above-described process. In this 
modification the two components of the reaction mixture, 
namely at least one di-isocyanate and at least one hydroxyl- 
group-containing polyester, are conveyed separately toa 
mixing chamber into which they are injected under pres- 
sure through separate nozzles or a common mixing nozzle, 
and the activator is either conveyed separately to the mix- 
ing chamber and injected into it under pressure through a 
separate nozzle or the common mixing nozzle or is con- 
veyed to the mixing chamber in admixture with one of the 
acid components. 


The activator may advantageously be conveyed to the 
mixing chamber in admixture with the polyester component, 
the mixture being injected under pressure into the mixing 
chamber either through a common mixing nozzle with the 
isocyanate component or through a separate nozzle. 


A secondary mixing operation in the mixing chamber can 
be carried out by means of mixing devices. Furthermore, 
anhydrous oils, such as paraffin oil, or anhydrous surface- 
active substances may be added as activators to the di-iso- 
cyanate, which facilitates feeding of the isocyanate by 
pumps, for instance Bosch pumps. Moreover, the porous 
structure can be varied when manufacturing porous, light- 
density materials, in dependence on the quantity of the 
anhydrous oil added, and the inner viscosity of the ex- 
pansible mixture can be enhanced so that foamed plastics 
of a very low specific gravity are obtained. 


The reaction components and activator are preferably 
injected into the mixing chamber at a pressure up to 1000 
atmospheres, the homogeneity and strength of the end 
product of porous or homogeneous structure being thus 
improved. 
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The invention will now further be described with refer- 
ence to various forms of apparatus suitable for carrying 
out the process of the invention, illustrated in the accom- 
panying drawings, in which— 


Fig. 1 is a diagrammatic elevation of an apporatus for 
mixing the reaction mixture and activator, 


Figs. 2 and 3 are longitudinal sections through injection 
devices. 


Fig. 4 is a diagrammatic elevation of an apparatus for 
mixing the reaction mixture and activator and casting the 
product. 


Fig. 5 is a diagrammatic longitudinal section of a mixing 
device for the activator and the two components of the 
reaction mixture, and 


Fig. 6 shows in corresponding transverse section two 
possible arrangements of the nozzles of the mixing devices. 


Referring now to Fig. 1, an initial liquid reaction mix- 
ture filled into the container 1 is passed to a gear pump 2 
having a variable number of revolutions, which forces the 
reaction mixture at the desired rate through an injection 
device 3 as illustrated in Fig. 2 or 3. This injection device 
essentially consists of a feed pipe 4 for the reaction mix- 
ture and an injection nozzle 5 for the accelerating liquid 
through which the accelerator is intermittently injected 
into the continuously flowing initial reaction mixture, either 
transversely to the flowing direction of the initia] reaction 
mixture (see Fig. 3) or in countercurrent to the initial 
reaction mixture (see Fig. 2). Injection in countercurrent 
to the flow of the initial reaction mixture, wherein the initial 
reaction mixture is preferably passed around the nose of a 
nozzle, has proved to be especially suitable. The injection 
impulses of the nozzle 5 are effected by the injection pump 
6 (as shown in Fig. 1) which is supplied with the accelerat- 
ing liquid from the vessel 7. After injection, the mixture 
is forced into a chamber 8 into which a continuous com- 
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pressed air stream is passed tangentially, which effects an 
intense mixing of the reactive and expansible material, or 
the mixing operation is performed by means of an old-type 
mechanically operating stirring equipment. In the tan- 
gential-transverse mixing operation shown in Fig. 3, a 
second mixing operation by air or mechanically is not 
required. 


The product, while still liquid, leaves the chamber in 
which the second mixing operation is carried out, and is 
cross-linked, rapidly or slowly, depending upon the char- 
acter of the polyester-isocyanate-accelerator system em- 
ployed, or is cross-linked and expanded. By suitable selec- 
tion of the isocyanate-modified polyester employed, the 
cross-linking and the blowing action can be accelerated in 
such a manner that cross-linked profile pieces or finished 
foamed plastics are discharged from the mixing chamber. 


Fig. 4 shows a mixing apparatus for the manufacture of 
rigid and elastic polyurethane products, which enables 
block material to be produced in a continuous flow, or plastic 
or foamed plastic foils to be produced on a continuously 
travelling conveyor belt. The mixture of isocyanates and 
polyesters is conveyed from a stationary container 9 by 
means of dosing pumps 10 to a mixing nozzle 12 mounted 
on an oscillating casting carriage 11. A storage tank 13 
for the accelerator mixture is mounted on the carriage 11. 
From the tank 13 the accelerator mixture is conveyed to 
the nozzle 12 by means of an injection pump 14. For the 
production of foils, the carriage moves transversely to the 
conveyor belt which slowly travels transversely to the 
moving direction of the casting carriage. 


Fig. 5 shows a mixing chamber suitable for carrying out 
the modification of the process of the invention in which 
a polyester containing hydroxyl-groups, a di-isocyanate 
and the accelerator and/or cross-linking agent are all con- 
veyed separately to the mixing chamber 15 and injected into 
it by means of nozzles 16. The mixing chamber is prefer- 
ably equipped with rotary beaters 17. Fig. 6 shows two 
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possible arrangements of the peripherally disposed nozzles 
16 opening into the mixing chamber 15. 


The polyurethane plastics obtained according to the 
various processes of the invention above described are 
suitable for a plurality of applications, since the homo- 
geneous or expanded end products may be given a rigid, 
semi-rigid or highly elastic consistency, depending upon 
their intended use, by appropriate choice of the polyester 
components which are available in a more or less highly 
branched or linear form and may also be mixed with each 
other. The process of the invention places the consumer 
in a position to operate quite safely by adding the activa- 
tors by the above-described methods and to obtain high- 
quality products, such as rigid foamed plastics of a specific 
gravity of 0.020 g/cm” and as semi-rigid or highly elastic 
polyurethane products, which could not be obtained by the 
prior art methods. 


Homogeneous polyurethane products of rigid consistency, 
which are produced according to the herein-described proc- 
ess may be employed for the following purposes: 


as castings for electrical engineering, 

as fittings of any kind for tools, machine tools, making of 
furniture and cars and for profiles ofall kinds, 

for known low-pressure molding processes for the manu- 
facture of housings and containers of all kinds, for instance 
structural members for air-planes, ships, furniture, motor 
cars, wagons and refrigerators. 


The new process may further be adopted for the manu- 
facture of the polyurethane product described in German 
Letters Patent No. 831,772. 


The rigid polyurethane foamed plastics obtained by the 
process of the invention may be used for a plurality of 
applications. The branched isocyanate modified polyesters 
allow of the production of specifically very light foamed 
plastics of a unit weight of as low as 20 kg/m’, which have 
a co-efficient of thermal conductivity of 0.02 kg, cal./m.h.° C. 
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and are, therefore, excellently suited for the insulation 
industry. The expanded plastics of a unit weight of 20 to 
900 kg/m?, the improved tensile strength of which cannot be 
achieved according to any of the previous methods, are par- 
ticularly suited to form moldings of all kinds having load- 
bearing capacity which may be high, depending on their 
intended use. As examples may be mentioned: 


boards, blocks or sheeting materials, 

containers, 

vessels or tanks of all kinds for industry, household and 
handicrafts, 

objects of art, 

soles and heels, 

toys, 

fittings of all kinds for furniture, dolls and vehicles, 
radio cabinets, 

accessories for vehicles, ships and air-planes, 
electro-technical articles of all kinds, 

artificial limbs, 

refrigerators, 

basins, bath-tubs, 

furniture, 

motor-car bodies, ships, boats, air-planes and wagons, 
building components (doors, windows, partition walls, light- 
density ceilings, outer walls), 

filters, 

sound-absorbing materials, 

helmets of all kinds, 

exhibition dolls, 

golf balls. 


The semi-rigid foamed plastics obtained according to the 
invention from mixtures of isocyanates and polyesters by 
the addition of appropriate, rapidly or slowly effective 
activators and water, may be employed for making: 


sound-absorbing materials, 
anti-rumbling materials, 
cold- and heat-insulting material, 
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cleansing and purifying agents for use in personal hygiene, 
or for cars, 

household or industrial apparatus, 

furthermore for making felt-like textile materials. 


The highly elastic foamed plastics prepared according 
to the invention are employed for making: 


moldings of all kinds, boards, blocks, sheeting materials, 
if desired in combination with elastic, air-tight and water- 
proof coatings or fabrics, suitable for: 

upholstery of any kind as sheeting or moldings, body 
paddings (shoulder paddings, artificial bosoms), 
sound-absorbing materials, 

anti-rumbling materials, 

cold- and heat-insulating material (—60 to +120°C.), 
insulating clothing, 

insulating cable coverings or separating layers for genera- 
tor construction, 

dolls and toys of all kinds, 

soles of high abrasion resistency (f = 0.4—0.8 g/cm®, 
sole interlayers (f = 0.2 —0.4 g/cm’), 

slippers, 

winter boots instead of felt insulation, 

sponges of all kinds, 

blankets of all kinds. 


By addition of components capable of being swelled, for 
instance mixtures of isocyanates and polyethers, to the 
above-described systems of isocyanates and polyesters, 
highly absorbent, swelling spongy products can be pre- 
pared which may be employed as household sponges or 
industrial sponges. 


We Claim: 


1) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying at 
least one of the compounds taking part in the reaction 
forming the polyurethane polymer by means of injection 
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nozzles under pressure briefly in advance of the reaction 
leading to polyaddition. 


2) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying at 
least one of the compounds taking part in the reaction 
forming the polyurethane polymer by means of injection 
nozzles under pressure up to 1000 atmospheres briefly in 
advance of the reaction leading to polyaddition. 


3) A process of producing porous oF homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying com- 
pounds influencing the reaction forming polyurethane poly- 
mers by means of injection nozzles under pressure briefly 
in advance of the reaction leading to polyaddition. 


4) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or plastic consistency which comprises applying cross- 
linking agents by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 


5) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying ac- 
celerators by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 


6) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying at 
least one of the components forming the isocyanate modi- 
fied polyester by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 


7) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises injecting com- 
pounds influencing the reaction forming the polyurethane 
polymer into a polyisocyanate-polyester mixture by means 
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of injection nozzles under pressure briefly in advance of 
the reaction leading the polyaddition. 


8) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises intermittently 
injecting the compounds influencing the reaction forming 
polyurethane polymers, acid compounds being selected from 
the group consisting of cross-linking agents and an accel- 
erating liquid into a continuously flowing isocyanate-poly- 
ester mixture by means of an injection pump and nozzles 
under pressure briefly in advance of the reaction leading to 
polyaddition. 


9) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises injecting with 
high frequency compounds influencing the reaction form- 
ing the polyurethane polymer into a polyisocyanate-poly- 
ester mixture by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 


10) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises that polyesters 
containing hydroxyl groups, diisocyanate, the compounds 
selected from the group consisting of cross-linking agents 
and accelerators are fed separately and injected into a 
mixing chamber under pressure by means of nozzles, in- 
tensely homogenized in the mixing chamber, and introduced 
while thinly liquid into molds where cross-linking is 
effected. 


11) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises that polyesters 
containing hydroxyl groups, diisocyanate, the compounds 
selected from the group consisting of cross-linking agents 
and accelerators are fed separately and injected into a 
mixing chamber under pressure by means of nozzles, in- 
tensely homogenized in the mixing chamber, and introduced 
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while thinly liquid into molds where cross-linking with 
simultaneous foaming is effected. 


12) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying the 
separate components forming the polyurethane and the 
compounds influencing the reaction forming the polyure- 
thane polymer, said components being selected from the 
group consisting of cross-linking agents and an accelerat- 
ing liquid into a mixing chamber in combination by means 
of mixing nozzles under pressure. 


13) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying the 
separate components forming the polyurethane whereby at 
least one of the components contains the compounds in- 
fluencing the reaction, said compounds being selected from 
the group consisting of cross-linking agents and accelera- 
tors into a mixing chamber in combination by means of 
mixing nozzles under pressure. 


14) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises separately 
feeding a mixture of polyester, cross-linking agent and ac- 
celerator as well as the diisocyanate to the mixing chamber 
and then introducing said components into the mixing 
chamber in combination by means of nozzles under pressure. 


15) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying a 
diisocyanate containing anhydrous oils, polyesters and com- 
pounds influencing the reaction forming polyurethane poly- 
mers into a mixing chamber by means of nozzles under 
pressure. 


16) Apparatus for producing porous and homogeneous 
plastics comprising a mixing chamber into which injection 
nozzles inosculate and which is equipped with mechanical 
stirring devices. 
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U.S. DEPARTMENT OF COMMERCE 
Patent Office 
Washington 


Paper No. 10 
Appeal No. 20,063 
BEFORE THE BOARD OF APPEALS 
In re application of 
Tomas H. Rocers, Jz., ET AL 
Ser. No. 514,106 
Filed June 8, 1955 


For Pressure Mixing Process for Producing 
Cellular Products 


Miller and Brunner for Appellants 


EXAMINER’S ANSWER 


This is an appeal from the final rejection of claims 1-9. 
No claim is allowed. 


A correct copy of the appealed claims appears at pages 
1-3 of appellant’s brief. 


The reference of record relied upon is: 
Hoppe et al 2,764,065 Sept. 25, 1956 


(Filed August 8, 1955; a continuation-in-part of 
Serial No. 327,522, filed December 23, 1952) 


The alleged invention relates to a process of preparing 
polyurethane foams which comprises mixing the reaction 
mixture of polymer, polyisocyanate and water under a pres- 
sure of from 0.5 to 60 pounds per square inch above atmos- 
pheric pressure. 
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The Reference 


The Hoppe et al parent application, Serial No. 327,522 
(now abandoned) discloses a process and apparatus for 
preparing polyurethane foams wherein the reaction com- 
ponents may be injected into a mixing chamber at pres- 
sures up to 1000 atmospheres (page 6, lines 17-19). The 
mixing of these components may be aided by passing a con- 
tinuous compressed air stream through the mixing cham- 
ber (page 8, lines 2-5). 


The Rejection on Prior Art 


Claims 1-9 stand rejected as unpatentable over Hoppe 
et al. Claim 1, the broadest claim on appeal, recites a 
process of preparing cellular materials whereby the re- 
action mixture of polyisocyanate, water, a and polymer 
selected from the group consisting of polyalkylene ether 
glycols, polyesteramides and polyesters is mixed under a 
pressure of from 0.5 to 60 pounds per square inch above 
atmospheric pressure. The Hoppe et al parent application 
discloses a method and apparatus for preparing foams from 
a mixture of polyisocyanate, water, and a polymer such as 
a polyester (page 3, paragraph 1). Hoppe et al may also 
utilize activators to accelerate the reaction; page 2, lines 
5-15. The reaction components are injected into the mix- 
ing chamber at pressures up to 1000 atmospheres (page 6, 
lines 17-19) and mixing may be aided by passing a con- 
tinuous stream of compressed air through the mixing cham- 
ber (page 8, lines 9.5). It appears obvious that in the nor- 
mal operation of this process a pressure in excess of 
atmospheric pressure would inherently be present in the 
mixing chamber. Additionally, the reference discloses a 
modification wherein all components of the reaction mix- 
ture are injected into a chamber from a common mixing 
nozzle; see page 5, lines 15-26. Since the components will 
be mixed in the common nozzle and there is only one outlet 
for the admixture, it is manifest that there is some pressure 
build-up in the common mixing nozzle; the reaction com- 
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ponents are therefore mixed under pressure. This addi- 
tional pressure must be present in the mixing nozzle, other- 
wise the stream of reactive materials would not flow out of 
the device. 


Appellants contend that the Hoppe et al reference makes 
it abundantly clear that in all of the various embodiments 
shown, the mixing chamber is open to the atmosphere and 
there could be no pressure build-up under these conditions 
(page 5 of the brief). However, appellants have failed to 
point out where in the Hoppe et al disclosure there is any 
statement to the effect that the mixing chamber is open to 
the atmosphere. On the contrary, it is apparent from a 
careful examination of the specification and drawings that 
the Hoppe et al apparatus employes an enclosed mixing 
chamber. 


Appellants further argue that the Rule 132 affidavit of 
Newell, filed with the brief, shows ‘‘that a machine spe- 
cifically designed to carry out the patentees’ process and 
sold by the patentees licensor was not, as received, capable 
of creating back pressure in the mixing chamber through 
the application of high injection pressure’’ (page 9 of the 
brief). However, it is not clear from the Newell affidavit 
how it was determined that there was no back pressure 
and which machine was used for the experiments described. 
Hoppe et al refer to any number of alternative embodiments 
in the appartus disclosed. There is also no statement in 
the affidavit that the procedure described therein was car- 
ried out in the manner disclosed by the reference. Finally, 
the affidavit does not set forth any data regarding the use 
of a compressed air feed in the mixing chamber to aid in 
mixing the ingredients. As has been pointed out above, this 
embodiment would inherently tend to increase the pressure 
in the chamber. 


Claims 2-9 differ from broad claim 1 merely in calling 
for: (a) tolylene diisocyanate (claims 5, 7 and 9) which is 
shown by Hoppe et al at page 3, line 4; (b) a polyester such 
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as one prepared from diethylene glycol and adipic acid 
(claim 9) which is disclosed by the reference at page 3, lines 
11-12; (c) a pressure range of 3 to 15 pounds per square 
inch above atmospheric pressure (claims 8 and 9) which 
is not seen to yield any new or unusual results over the 
broad pressure range inherent in the method of Hoppe et al. 
Claims 4, 6 and 9 call for a polyester having a particular 
molecular weight and acid number. With respect to this lim- 
itation as to acid number, it is pointed out that nothing crit- 
ical has been alleged as to this value. This is evident from 
the fact that some of the claims do not include an acid num- 
ber and also the acid number varies in the several claims. 
Furthermore, Hoppe et al point out that the polyester may 
contain free carboxyl groups (page 3, line 9) which clearly 
infers that the presence or absence of carboxyl groups is 
not critical insofar as the preparation of the polyurethane 
is concerned. Consequently, this limitation is not of pat- 
entable significance over the reference. It is also men- 
tioned that the instant claims do not recite how the molecu- 
lar weight of the polyester is determined. Obviously, the 
claimed range of 1000-2000 is meaningless without any 
statement of how the measurement has been conducted 
since molecular weight values of polymers depend to a 
large extent on the method of measurement and may vary 
considerably. If broad claim 1 is held to be unpatentable 
over the reference, then the same must be true of claims 
9-9 for the same reasons. 


For the reasons set forth above, the rejection is believed 
to be proper and should be sustained. 


Respectfully submitted, 


H. Arnotp 
Examiner, Division 50 
G. F. Lesmes :kmw 
RB. L. Miller, Patent Counsel 
The Goodyear Tire & Rubber Company 
Akron, Ohio 
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IN THE UNITED STATES PATENT OFFICE 
Before the Board of Appeals 
Appeal No. 20,063 
In re Application of 


Tomas H. Rocess, Jz. Ev AL, for 
Pressure Mixing Process for Producing Cellular Products 


Serial No. 514,106 
Filed June 8, 1955 


REPLY BRIEF 


This is in reply to the Examiner’s Answer mailed July 
24, 1959, in the above-identified application which presently 
stands appealed to the Board of Appeals. 


The Examiner’s Answer has raised certain interpreta- 
tions of the Hoppe et al reference which require clarifica- 
tion. Specifically the Examiner has referred to Page 5, 
lines 15 through 26 of Hoppe Serial No. 327,522 as dis- 
closing the mixing of reaction components under pressure. 
While it is difficult for applicants to understand how the 
bringing together of two different liquids for the purpose 
of ejecting the mixture under pressure automatically leads 
to the conclusion that the components are mixed under 
pressure, it is believed that this analysis of the prior art 
has failed to take into account that applicants’ claims do 
not read on such a mixing operation. The inventive concept 
here involved is in mixing not part of the reaction mixture 
but the whole reaction mixture under pressure. In other 
words, it is only after the individual components cited by 
the Examiner are mixed with the larger polyester feed that 
applicants’ claim to mixing under pressure comes into play. 
For this reason it is believed that this portion of the Hoppe 
reference clearly does not anticipate applicants’ claimed 
subject matter. 
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With regard to the Examiner’s holding that the Hoppe 
drawings and specification disclose enclosed mixing cham- 
bers (see Page 3, middle paragraph of the Examiner’s 
statement) it should be pointed out first of all that the par- 
ticular mixing nozzles depicted in the drawings in all in- 
stances clearly show an exit to the atmosphere (see par- 
ticularly Figs. 2, 3, 5,6 and 7). By referring to Hoppe’s 
disclosure as indicating mixing chambers open to the at- 
mosphere, applicant did not intend to infer that the open- 
ing was above the surface of the reaction mixture but only 
that, for purposes of continuously feeding reaction com- 
ponents in the mixture and continuously removing the 
completely mixed solution, an exit to the atmosphere is 
required and shown. If the Examiner considers that the 
reference discloses an enclosed mixing zone which does not 
have such exit provision, he is requested specifically to 
point out that portion of the specification or drawing which 
will substantiate this allegation. 


Referring to the Examiner’s comments about the affi- 
davit of Newell R. Bender submitted with applicants’ brief, 
this affidavit was submitted to substantiate applicants’ 
position that the ues of high injection pressures does not 
of itself result in a back pressure being built up within 
the mixing chamber. The Examiner has taken the com- 
pletely unsubstantiated position that the process described 
by Hoppe inherently results in such back pressure. This 
inherency is completely unfounded as fully proven by the 
examples contained in Bender’s affidavit. It is readily 
admitted that this affidavit does not show all of the modifi- 
cations embraced by the Hoppe patent since applicants 
were not in a position, nor should they be required, to 
modify the apparatus purchased in all of the various man- 
ners disclosed by the reference, in order to show the non- 
existence of a condition which is only alleged to exist. The 
purpose of this affidavit was solely to prove that the Hoppe 
apparatus using high pressure injection does not ‘‘in- 
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herently result in a build-up of pressure in the mixing 
chamber’’. 


The other points raised in the Examiner’s Answer are 
believed to be fully covered in applicants’ Brief. 


Respectfully submitted, 


F. W. Brunner 
Attorney for Applicants 
F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 


IN THE UNITED STATES PATENT OFFICE 
Paper No. 12 
Division 50 
Appeal No. 20063 
In re Application of 


Tomas H. Rocsrs, JR. ET AL, for 
Pressure Mixing Process for Producing Cellular Products 


Filed June 8, 1955 
Serial No. 514,106 


Hon. Commissioner of Patents 
Washington, D. C. 
Sir: 
ASSOCIATE POWER OF ATTORNEY 


In the matter of the above-identified application, please 
recognize J. B. Holden, The Goodyear Tire & Rubber Com- 
pany, Akron, Ohio, Registration No. 14870 as my associate 
attorney, with full power to prosecute this application and 
to transact all business in the Patent Office connected 
therewith. 
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All communications are to be addressed to J. B. Holden, 
Assistant Patent Counsel, The Goodyear Tire & Rubber 
Company, Akron, Ohio. 


R. L. Miter 
Attorney 
Date: July 18, 1960 


IN THE UNITED STATES PATENT OFFICE 
Paper No. 13 
Before the Board of Appeals 
Appeal No. 20,063 
In re Application of 


Tomas H. Rocers, JR. Et AL, for 
Pressure Mixing Process for Producing Cellular Products 


Serial No. 514,106 
Filed June 8, 1955 


SUPPLEMENTARY BRIEF 


In the above-identified application which presently 
stands appealed to the Board of Appeals, applicants re- 
spectfully request the Examiner and the Board of Appeals 
to take notice of United States Patent 2,957,203, issued 
October 25, 1960 and United States Patent 2,948,928, issued 
August 16, 1960, both assigned to Mobay Chemical Com- 
pany and based upon applications filed considerably after 
the filing of this application. 


The only reference relied upon in the Final Rejection 
of this application is Hoppe et al, U. S. 2,764,565, on the 
basis that in the normal operation of the process described 
therein a pressure in excess of atmospheric pressure would 
inherently be present in the mixing chamber. Applicants 
have already submitted affidavits which are believed to 
refute this contention. However, the disclosures in the 
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recently issued United States Patents 2,957,203 and 2,948,- 
928 no longer leave any doubt as to the correctness of 
applicants’ position in this regard. 


In the third paragraph of column 1 of each patent the 
inventors clearly state that the operation of the Hoppe 
machine leads to the same problems observed by applicants 
and that the solution to this problem in operating the 
Hoppe machine is to provide means for creating a back- 
pressure in the mixing chamber. The inventors are em- 
ployees of Mobay in which company Bayer, the assignee 
of Hoppe, owns a 50% interest. In a sense the disclosure 
by these inventors can be considered a disclosure by Hoppe. 
In view of these disclosures there should not now be any 
doubt as to the patentability of applicants’ claims over 
the Hoppe patent. 


The Board of Appeals is requested to consider these 
recently-issued patents in their consideration of the subject 
application on appeal. 

Respectfully submitted 


F. W. Brunner 
Attorney for Applicants 
F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 
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IN THE UNITED STATES PATENT OFFICE 
Paper No. 14 
Before the Board of Appeals 
Appeal No. 200-63 


Ex parte Thomas H. Rogers, Jr. 
Newell R. Bender and Theodore B. Burkholder 


Application for Patent filed June 8, 1955, Serial No. 514,106. 
Pressure Mixing Process for Producing Cellular Products. 
R. L. Miller and F. W. Brunner and J. S. Holden for 
appellants. 


Before Asp and Magil, Examiners-in-Chief, and J. 8S. 
Bailey, Acting Bxaminer-in-Chief. 
Magil, Examiner-in-Chief. 

This is an appeal from the decision of the Primary 
Examiner finally rejecting claims 1 to 9, all of the claims 
in the application. 


Claim 1 which is representative of the appealed claims 
is as follows: 


1. In the process of preparing flexible elastomeric cellu- 
lar structures from liquid reaction mixtures containing 
a polyisocyanate, water and an active-hydrogen-containing 
polymeric material selected from the group consisting of 
polyalkylene ether glycols, polyesteramides and polyesters, 
said polyesters being prepared from at least one glycol and 
at least one dibasic carboxylic acid, the improvement which 
comprises mixing the reaction mixture under a pressure 
ranging from 0.5 to 60 pounds per square inch above atmos- 
pheric pressure. 


The reference relied upon is: 
Hoppe et al. 2,764,565 Sept. 25, 1956 
(Filed August 8, 1955; continuation-in-part of 
Serial No. 327,522, filed December 23, 1952). 


‘The Hoppe et al. patent carries forward the subject mat- 
ter of the parent application Serial No. 327,522, but adds 
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substantially thereto. Accordingly, only that disclosure 
which was originally presented in application Serial No. 
327,522 is available as a reference against the claims of 
the instant application. 


Appellants’ process as well as that of the reference is 
sufficiently described in the appeal brief and in the Ex- 
aminer’s answer. 


Appellants allege invention in only one aspect of the 
disclosed method for preparing cellular polyurethane prod- 
ucts and that is the concept of mixing the reactants while 
under a pressure of from 0.5 to 60 pounds per square inch 
above atmospheric pressure. 


The Examiner’s position is that normal operation of the 
injection device shown in detail in Figure 2 of application 
Serial No. 327,522 would result in a build up of pressure 
in the mixing chamber 8 which must be greater than 
atmospheric for the mixture to flow from the outlet against 
the pressure of the atmosphere. To this extent, the Exam- 


iner’s position is manifestly in accordance with known sci- 
entific principles. It is also considered obvious that the 
pressure within chamber 8 will be governed by factors 
including the rate of flow of materials through the cham- 
ber and the frictional resistance to fiuid flow through the 
outlet as determined by, among other things, the diameter 
of the outlet and the viscosity of the mixture. While we 
must agree with appellants that the pressure behind the 
nozzles feeding materials to the mixing chamber would have 
little direct relationship to the pressure within the cham- 
ber, we conclude that operation of the device in accordance 
with the disclosure of the reference would, under many 
conditions within the purview thereof, result in pressures 
in the mixing chamber within the scope of claims 1 to 9, 
and we are accordingly of the opinion that the claims define 
nothing patentable over the cited reference. 

We agree with the Examiner that the affidavit of Bander 
is lacking as to factual data relating to the structure of 
the apparatus and procedural data as to the conditions of 
operation. However, it does indicate that very small varia- 
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tions in operating conditions well within the scope of the 
reference disclosure, such as the 1/32 ‘‘change in nozzle 
diameter between ‘‘Experiment I’ and ‘‘Experiment Ii,”’ 
may result in substantial variation in mixing chamber pres- 
sure in apparatus of this type. 


The affidavit of Rogers is similarly lacking in factual 
data. 


The Examiner presents a second ground for rejection of 
the claims as unpatentable over the cited reference, which 
is that page 5, lines 15 to 26, of the reference application 
discloses premixing of all of the components of the reac- 
tion mixture under pressure in a common mixing nozzle. 
The cited lines present several alternative procedures 
among which is included introduction of the activator 
through the common mixing nozzle which feeds both the 
polyester and the diisocyanate. We will also sustain this 
ground of rejection. 


Appellants’ arguments have been carefully considered, 
but, for the reasons indicated above, as well as for those 
set forth in the Examiner’s answer, we conclude that the 
appealed claims define nothing patentable over the cited 
reference. 


The decision of the Examiner is affirmed. 
Affirmed 


Board of Appeals 


N. A. Asp 
Examiner-in-Chief 


H. Maer 
Examiner-in-Chief 


J. S. Bamey 
Examiner-in-Chief 
(Acting) 
J. B. Holden 
The Goodyear Tire & Rubber Co. 
Akron, Ohio 
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IN THE UNITED STATES PATENT OFFICE 
Paper No. 15 
Before the Board of Appeals 
Appeal No. 200-63 


Ex parte Thomas H. Rogers, Jr. 
Newell R. Bender and Theodore B. Burkholder 


Application for Patent filed June 8, 1955, Serial No. 514,106. 
Pressure Mixing Process for Producing Cellular Products. 


REQUEST FOR RECONSIDERATION 


Appellants respectfully request reconsideration of the 
adverse Decision on Appeal on the ground that the said 
decision is believed to be based upon fallacious interpreta- 
tion of the mode of operation of the apparatus taught in 
the Hoppe et al reference. 


The decision rendered on November 13, 1961 affirms the 
Examiner with respect to the teachings of the Hoppe et al 
reference, U. S. 2,764,565 as limited to the teachings found 
in the parent application Serial No. 327,522, filed December 
23rd, 1952, but upon further reflection it will be appreciated 
that the portions of the reference relied upon does not 
exactly support the rejection because: 


1. The interpretation placed on the mode of operation 
of the Hoppe et al reference ignores the effect of the law 
of gravity. 


2. The interpretation placed on the mode of operation of 
the Hoppe et al reference is in conflict with and contrary 
to the teachings found in four other United States patents 
which are directed to specific solutions of the problem to 
which appellants’ claims are directed. These patents also 
teach that the Hoppe et al reference does not even suggest 
how to solve the problem to which appellants’ claims are 
directed. 
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3. The teachings of Hoppe et al in regard to nonporous 
or solid plastics are used to support the rejection of appel- 
lants’ claims whereas appellants’ claims are directed to 
the art of making porous plastics. 


4. The holding that the affidavits of Bender and Rogers, 
Jr. are lacking in factual data displays a lack of apprecia- 
tion for the two types of products taught to be prepared 
by the Hoppe et al reference and intermingles the porous 
and nonporous aspect of the Hopper et al apparatus. 


5. This decision ignores the fact that Claims 3 and 9 
call for more than mixing under a pressure of 0.5 to 60 psi, 
namely Claims 3 and 9 call for maintaining a pressure—a 
type of back pressure aspect. 


The Board’s holding in regard to the manner in which 
mixing chamber 8 of fig. 2 of the Hoppe et al patent works 
ignores the well-known fact that according to the law of 
gravity a liquid seeks its lowest level. The lowest level 
for a liquid in mixing chamber 8 of Fig. 2 is to flow out of 
the opening. A liquid in mixing chamber 8 will do this 
unless there is a vacuum, a high vacuum within mixing 
chamber 8. Therefore the need or necessity for a positive 
pressure within mixing chamber 8, in order for a liquid 
to flow out of said chamber, does not appear to be necessary 
and if a positive pressure within chamber 8 is not neces- 
sary, then the decision of November 13, 1961 was based 
upon a spurious asumption and accordingly was not mani- 
festly in agreement with known scientific principles. <A little 
reflection will verify the fact that water will run out of 
the opening in the bottom of the bucket even when the 
depth of the water is less than one inch, and if the bucket 
is open to the atmosphere then the pressure on water must 
be atmospheric. 


Also, it should be noted that to obtain a pressure due to 
the weight of the water on the bottom of the bucket of a 
half pound per square inch, the column of water within 
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the bucket would have to exceed one foot in depth. It should 
be borne in mind that the liquids used to make the poly- 
urethane foams in appellants’ invention have densities ap- 
proximately the same as water. Therefore, to obtain a half 
a pound per square inch pressure due to the liquid head 
would require the liquid mixture in mixing chamber 8 
to be at least one foot deep. Clearly, in view of the need 
for a liquid head of one foot to produce a 0.5 pound per 
square inch pressure, this takes on the proportions of 
being an absurdity to assume that the pressure within 
chamber 8 meets the limits of appellants’ claims. 


Therefore, since the liquid would run out of mixing 
chamber 8 even if there was no pressure differential due 
to the law of gravity, it should be obvious that no vacuum 
can exist in mixing chamber 8 because material is being 
injected into chamber 8 as it runs out. Anyway, if a vacuum 
did exist in chamber 8, then clearly this would not antici- 
pate appellants’ claims. Hence, appellants’ claims are 


patentable. 


Appellants request that judicial notice be taken of the 
teachings in the following recently issued United States 
patents: 


2,948,928—Ebneth et al, assigned 14 Mobay and 14 Bayer 
2,957,203—Marshall, assigned Mobay 

2,990,252—Rogers, asigned Nopceo 

2,990,380—Rogers, assigned Nopco 


which teach that the Hoppe et al reference, U.S. 2,764,565 
is incapable of functioning to produce the results achieved 
in appellants’ invention. This request for judicial notice 
is made under the doctrine of Ex Parte Bruce, 93 USPQ 
448 where the Board of Appeals stated, “The appellant 
is free at all times to present evidence to rebut any 
presumption based on an analogy which is set up and re- 
lied on by the Examiner.’’ Also, it is believed that when 
judicial notice of the teachings of these four patents in 
regard to the inability of the Hoppe et al apparatus to 
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function in the manner assumed by the Patent Office in the 
rejection of appellants’ claims is taken that the Board 
will appreciate the fact that the interpretation placed upon 
Hoppe et al by the Examiner and the decision of Novem- 
ber 13, 1961 is contrary to and in conflict with the teach- 
ings of those experts who are familiar with the actual 
operating limitations of the Hoppe et al teachings and 
apparatus. Furthermore, it is believed to be significant 
that the first two patents listed above which teach the defi- 
ciencies in the teachings of the Hoppe et al references 
are assigned to Mobay Chemical Company (a corpora- 
tion owned 50% by Farbenfabriken Bayer Aktiengesell- 
schaft and 50% by Monsanto Chemical Company, as per 
the averments of the Rogers, Jr. affidavit, said Mobay 
Chemical Company being the United States licensing agent 
for Farbenfabriken Bayer Aktiengesellschaft, the assignee 
of the Hoppe et al patent. Also, it is significant that 
Farbenfabriken Bayer Aktiengesellschaft is the assignee 
of 50% interest in Patent No. 2,948,928. Furthermore, it 


is believed to be significant that the specific structure dis- 
closed in the drawings of these four patents are modi- 
fications of Figs. 5 and 6 of the Hoppe et al reference. 
This should be sufficient to positively eliminate at least 
these modifications of Hoppe et al’s apparatus as teach- 
ing references. 


The title of the Hoppe et al patent clearly indicates the 
Hoppe et al invention was directed to two classes or types 
of polyurethane. These two types are nonporous plastic 
and porous plastic. The term “‘nonporous plastic” is used 
interchangeably with homogeneous or solid plastics. Sim- 
ilarly, ‘“‘porous plastic’’ is used interchangeably with foam 
or cellular plastics. The second paragraph of the Hoppe 
et al patent clearly differentiates between porous and non- 
porous plastics by indicating the specific gravities of the 
respective products. Since appellants’ claims are directed 
to the production of foam they submit that the Examiner’s 
second ground of rejecting their claims should not have 
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been affirmed because the teachings at page 5, lines 15-25 
of the Hoppe et al patent are directed to the production 
of nonporous or homogeneous plastics. 


The fact that appellants’ claims are directed to the por- 
ous or foam type plastics is clearly evident when it is noted , 
their claims are in Jepson form and recite that the liquid 
reaction mixture contains a polyioscyanate, an active hy- 
drogen containing polymeric material and water. Hoppe 
et al, at page 5, lines 15 to 25, discusses various modifica- 
tions of their apparatus to permit the activator to be in- 
jected into the diisocyanate and the hydroxyl group con- 
taining polyester. Hoppe et al consistently use activator 
in a sense to exclude water as a component thereof. This 
is clearly evident at page 3, lines 14 to 20 and lines 25 to 28 
where Hoppe et al use the term “activator” and ‘‘activator 
mixture’’ and adds parenthetically, if necessary, with the 
addition of water or aqueous medium. Hence, the term 
‘‘activator’’? is used to exclude water. In view of this 
appellants submit the second ground for rejecting appel- 
lants’ claims relates to the production of nonporous or 
homogeneous plastics. 


Even though Hoppe et al states, page 1, line 15 to 16, 
that ‘‘when foam products are desired a complimentary 
addition of water or aqueous media is made”, this does not 
per se convert a teaching of how to make a nonporous or 
homogeneous plastic into a teaching of how to make a 
porous plastic. In reference to the teachings at page 5,- 
lines 15-25 of Hoppe, it appears that the statement that 
all ingredients could be injected through the same nozzle 
was interpreted to mean that all the ingredients were. 
together under pressure prior to injection, but if water 
is present during the injection through the common nozzle, 
the water would react with the isocyanate to produce 
carbon dioxide in situ. Injection of all the reaction com- 
ponents into the mixing chamber through the common noz- 
zle would have the effect of flashing away the more volatile 
components, namely, the carbon dioxide and as a conse- 
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quence when the mixing was completed there would be 
insufficient carbon dioxide to produce the desired foaming. 


Expressed another way, the effects obtained as a result 
of the sudden release of the pressure on a mixture contain- 
ing water and diisocyanate as it passes through the com- 
mon nozzle into the mixing chamber would cause the foam 
to collapse or fissure and thereby aggravate the problem 
which appellants and the patentees of the four cited pat- 
ents have solved and which they maintain Hoppe et al did 
not teach how to accomplish. 


Tn fact, is not the tenor of the Hoppe et al teaching one 
of reducing the pressure simultaneously with the bringing 
together of all the components of the reaction mixture in 
order that the in situ generated carbon dioxide can pro- 
duce foaming of the reaction mixture at atmospheric pres- 
sure? Are appellants not the first to conceive the basic 
idea of maintaining a back pressure or a positive pressure 
on the ingredients during mixing to obtain an improved 
foam and thereby solve a problem, namely preventing fis- 
sion or striation which the aforesaid four patents teach 
Hoppe et al to be incapable of solving? The United States 
Court of Customs and Patent Appeals in In re: Vasil 
Georgoff, 130 USPQ 104, 77 0.G. 309, No. 6694, decided 
July 7, 1961 placed considerable significance upon the fact . 
that the appellants in that case were the first to conceive 
the basic idea. 


Appellants submit that they were the first to discover 
how to solve the problems of obtaining a cellular product 
which had a uniform cellular structure free from fissures 
by maintaining a positive pressure during mixing as the 
four patents cited above teach Hoppe et al to be incapable 
of accomplishing this desired effect. Therefore, the Board 
should reconsider its decision and allow appellants’ claim. 


The Bender affidavit contains a general averment that 
The Goodyear Tire & Rubber Company bought from Mobay 
Chemical Company (the licensing agent for the Hoppe et al 
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patent) a laboratory polyurethane foam machine designed 
and built to carry out the foam process taught by the Hoppe 
et al patent. Bender further avers that this laboratory 
polyurethane foam machine permitted the reactants to be 
injected intermittently by the use of high pressure into 
the main mixing chamber, which was at atmospheric pres- 
sure. Bender also avers that in his work with this labora- 
tory polyurethane foam machine as received from Mobay 
no pressure increase within mixing chamber 8 was observed. 
(Please note that in Example 1 Bender states the mixing 
chamber 8 was fitted with a pressure gauge, thus any pres- 
sure variation could be observed but no pressure variations 
occurred). It is germane to the question of the adequate- 
ness of the Bender affidavit that Bender’s general and spe- 
cific averments are in regard to his personal observations 
during the course of many experimental runs which he 
made using this laboratory polyurethane foam machine. 
Furthermore, Bender’s general averment in regard to his 
observations is supported by two specific experiments 
shown in the body of his affidavit. Not only is this sworn 
evidence of the inability of the Hoppe et al apparatus to 
give the results of the instant invention, but this sworn 
evidence of Bender is corroborated by the evidence found 
in the official records of the United States Patent Office as 
shown in the body of four United States patents having 
the following numbers: 


2,948,928 
2,957,208 
2,990,252 
2,990,380 


which patents also contain the expert opinion of four dif- 
ferent groups of experts on the teachings of Hoppe et al. 
Hence, the Bender affidavit standing alone rebuts the pre- 
sumed or assumed mode of operation of Hoppe et al used 
to reject appellants’ claims and furthermore, the teach- 
ings in the above four United States patents indicates those 
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quence when the mixing was completed there would be 
insufficient carbon dioxide to produce the desired foaming. 


Expressed another way, the effects obtained as a result 
of the sudden release of the pressure on 2 mixture contain- 
ing water and diisocyanate as it passes through the com- 
mon nozzle into the mixing chamber would cause the foam 
to collapse or fissure and thereby aggravate the problem 
which appellants and the patentees of the four cited pat- 
ents have solved and which they maintain Hoppe et al did 
not teach how to accomplish. 


In fact, is not the tenor of the Hoppe et al teaching one 
of reducing the pressure simultaneously with the bringing 
together of all the components of the reaction mixture in 
order that the in situ generated carbon dioxide can pro- 
duce foaming of the reaction mixture at atmospheric pres- 
gure? Are appellants not the first to conceive the basic 
idea of maintaining a back pressure or a positive pressure 
on the ingredients during mixing to obtain an improved 
foam and thereby solve a problem, namely preventing fis- 
sion or striation which the aforesaid four patents teach 
Hoppe et al to be incapable of solving? The United States 
Court of Customs and Patent Appeals in In re: Vasil 
Georgoff, 130 USPQ 104, 77 0.G. 309, No. 6694, decided 
July 7, 1961 placed considerable significance upon the fact . 
that the appellants in that case were the first to conceive 
the basic idea. 


Appellants submit that they were the first to discover 
how to solve the problems of obtaining a cellular product 
which had a uniform cellular structure free from fissures 
by maintaining a positive pressure during mixing as the 
four patents cited above teach Hoppe et al to be incapable 
of accomplishing this desired effect. Therefore, the Board 
should reconsider its decision and allow appellants’ claim. 


The Bender affidavit contains a general averment that 
The Goodyear Tire & Rubber Company bought from Mobay 
Chemical Company (the licensing agent for the Hoppe et al 
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patent) a laboratory polyurethane foam machine designed 
and built to carry out the foam process taught by the Hoppe 
et al patent. Bender further avers that this laboratory 
polyurethane foam machine permitted the reactants to be 
injected intermittently by the use of high pressure into 
the main mixing chamber, which was at atmospheric pres- 
sure. Bender also avers that in his work with this labora- 
tory polyurethane foam machine as received from Mobay 
no pressure increase within mixing chamber 8 was observed. 
(Please note that in Example 1 Bender states the mixing 
chamber 8 was fitted with a pressure gauge, thus any pres- 
sure variation could be observed but no pressure variations 
occurred). It is germane to the question of the adequate- 
ness of the Bender affidavit that Bender’s general and spe- 
cific averments are in regard to his personal observations 
during the course of many experimental runs which he 
made using this laboratory polyurethane foam machine. 
Furthermore, Bender’s general averment in regard to his 
observations is supported by two specific experiments 
shown in the body of his affidavit. Not only is this sworn 
evidence of the inability of the Hoppe et al apparatus to 
give the results of the instant invention, but this sworn 
evidence of Bender is corroborated by the evidence found 
in the official records of the United States Patent Office as 
shown in the body of four United States patents having 
the following numbers : 


2,948,928 
2,957,203 
2,990,252 
2,990,380 


which patents also contain the expert opinion of four dif- 
ferent groups of experts on the teachings of Hoppe et al. 
Hence, the Bender affidavit standing alone rebuts the pre- 
sumed or assumed mode of operation of Hoppe et al used 
to reject appellants’ claims and furthermore, the teach- 
ings in the above four United States patents indicates those 


340 


skilled in the art knew and appreciated the fact that Hoppe 
et al’s apparatus could not and did not operate in the man- 
ner assumed by the Examiner and the Honorable Board 
of Appeals. 


The Rogers, Jr., affidavit further refutes the Patent Of- 
fice position that Hoppe et al inherently taught appellants’ 
invention because the Rogers, Jr. affidavit avers that The 
Goodyear Tire & Rubber Company as the licensee of the 
Hoppe et al patent by Mobay Chemical Company was not 
informed by Mobay Chemical Company of how to modify 
the Hoppe machine to improve the cell structure of the foam 
and reduce striation difficulties until approximately a year 
after appellants’ application had been filed. These Hoppe 
et al machines are identified by the designation ‘‘Mobay 
Machines, Model UB, UBT and UBK”? in the Mobay tech- 
nical information sheet attached to the Rogers, Jr. affi- 
davit. Not only was it customary for Mobay to inform 
The Goodyear Tire & Rubber Company of any improve- 


ments or modifications in regard to the Hoppe apparatus, 
but it was Mobay’s duty under its patent license with Good- 
year. 


It would appear from the filing dates of the Marshall and 
Ebneth et al patents assigned to Mobay that Mobay did 
not discover how to modify the Hoppe et al apparatus to 
prevent striation in the foam produced until long after 
appellants had filed their application and furthermore, the 
Ebneth et al and Marshall patents which are assigned to 
Mobay teach eliminating oils in the formulation similar 
to the teachings found in the Mobay technical information 
sheet. Therefore, it is believed that when the Board has 
taken judicial notice of the records of the Patent Office, to- 
gether with the specific averments of Rogers and Bender, 
they will be persuaded that their interpretation of the 
mode of operation of the Hoppe et al apparatus is con- 
trary to the general knowledge and understanding of those 
skilled in the use of the Hoppe et al apparatus and the 
teachings of the Hoppe et al patent. 
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The decision of the Board also ignores the fact that 
Claims 3 and 9 calls for more than mixing under pressures 
of .5 to 60 pounds per square inch. Namely, these claims 
call for maintaining the pressure, in effect, a type of back 
pressure. Since Claims 3 and 9 contain this additional 
limitation it is believed that they distinguish over even the 
alleged inherent mode of operation of Hoppe et al, for 
Hoppe et al teaches injecting the activator intermittently 
into the mixing chamber. The semantics of Hoppe et al’s 
intermittent injection step refutes the idea of the alleged 
inherent production of a back pressure in the mixing cham- 
ber. The word ‘‘inject”? means to force a liquid into. 
Hoppe et al teach pressures of up to 1000 pounds per 
square inch are required to achieve this injection. Logic 
does not suggest placing a back pressure on the mixing 
chamber into which the fluid is to be injected unless this 
was necessary to the success of the process for back pres- 
sure ineffect, nullifies part of the injection force, the 1000 
pounds per square inch pressure. Not only does the idea 
of injection convey the idea of the need for a difference 
in force between the two zones in which the fluid is to be 
moved (injected) but it contains at least the idea of maxi- 
mizing the force. This idea of maximizing the force dif- 
ferential between the two zones is further strengthened 
by the Hoppe et al requirement that the activator be in- 
termittently injected in the Hoppe et al apparatus. This 
start-stop injection would reduce any tendency for a back 
pressure to develop in the mixing chamber. 


In view of the foregoing it is believed that the Honorable 
Board of Appeals will be willing to review its decision and 
modify the same and such is respectfully solicited in order 
that appellants may not be derived of the benefits of their 
inventive efforts since the issue of the above four listed 
United States patents clearly demonstrates the patentability 
of these claims over the Hoppe et al reference and unless 
Claims 3 and 9 are allowed appellants will find themselves 
derived of the benefits of their earlier filed patent applica- 
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tion by the issuance of the above four patents, the claims 
of which they are unable to copy due to the limitations 
found in the claims of said four issued patents. 


Respectfully submitted, 


F. W. Brunnez 
Attorney for Appellants 
F. W. Brunner 
The Goodyear Tire & Rubber Company 
Akron 16, Ohio 


IN THE UNITED STATES PATENT OFFICE 
Paper No. 16 
Before the Board of Appeals 
Appeal No. 200-63 


Ez parte Thomas H. Rogers, Jr. 
Newell R. Bender and Theodore B. Burkholder 


Application for Patent filed June 8, 1955, Serial No. 514,106. 
Pressure Mixing Process for Producing Cellular Products. 
R. L. Miller and F. W. Brunner and J. B. Holden for 
appellants. 


Before Asp and Magil, Examiners-in-Chief, and J. S. 
Bailey, Acting Examiner-in-Chief. 
Magil, Examiner-in-Chief. 


REQUEST FOR RECONSIDERATION 


This is a request for reconsideration of our decision 
affirming the Examiner in his rejection of all of the claims 
in this application. We have reconsidered the decision in 
the light of appellants’ request and find no sufficient reason 
for coming to any different conclusion. 


Relative to the Examiner’s second ground of rejection, 
the mode of operation of the device of the Hoppe et al. 
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reference is considered to be correctly interpreted in the 
Examiner’s answer and in our decision of November 13, 
1961. Inclusion of water along with the other ingredients 
in the common mixing nozzle described on page 5, lines 15 
to 26, of the reference application for the stated purpose 
of foaming the plastic is regarded as within the purview 
of the disclosure. 


Appellants submit four patents, all filed since the issu- 
ance of the Hoppe et al. patent, as evidence of their con- 
tentio nthat no superatmospherie pressure would be built 
up in the mixing chamber of the reference Hoppe et al. 
application. The general rule of long standing that what 
has been allowed in other applications or patents will not 
be considered as evidence of patentability is considered 
properly applicable in this case. See In re Atwood, 46 
CCPA 901; 747 0.G. 4; 267 Fed.(2d) 954; 122 USPQ 378; 
1959 C.D. 321. 


The petition has been considered but is denied with 


respect to making any change in our decision. 


Board of Appeals 


N. A. Asp 
Pxaminer-in-Chief 


H. Mac 
Examiner-in-Chief 


J. S. Bamezy 
Bxaminer-in-Chief 
(Acting) 
J. B. Holden 
The Goodyear Tire & Rubber Co. 
Akron, Ohio 
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U. S. DEPARTMENT OF COMMERCE 


Paper No. 17 


Patent Office 
Washington 


Re: Application of 


RoGeErs ET AL 
Serial No. 514,106 
Filed June 8, 1955 


For: Pressure Mixing Process 
For Producing Cellular Products 


NOTICE OF CIVIL ACTION UNDER 35 U.S.C. 145 


A civil action No. 696-62, under 35 U. C. L. 145, entitled 
Goodyear Tire & Rubber Co., Thomas H. Rogers, Newell 
R. Bender and Theodore B. Burkholder v. David L. Ladd, 
Commissioner of Patents, involving this application, was 
filed in the United States District Court for the District 
of Columbia, on February 28, 1962. 


C. W. Moore 
Solicitor 


INDEX OF CLAI 


& 
= 
8 
q 

ot. 

an) 


TRRERERREEPES 
Che 


brie 


joctimeeets AIG 


BEAR REE BE S 8 | 


lot ano. No. 


CONTENTS 


SF APPEAL NO. 200 68 


ARRES C6 (Le — aa» PUPET Ss 
SS eee ate. 2x95 74 
*_REECTION . 


be lento: tN Ge. 
= REECTION ater 30. 


“Ee 4 fencia HR SE 0S 
APPEAL NO,_200. 0. 63. OK7/%5 va 


Bnd tile D8 bape Di d3 UEP w. 
Deca _£7 2A T583 aS 


a ifm Soe 
tex Sc kn =, aa AMO Fo. 
"aaa Canal Lat Le af y GO 

a ei fins ca 


. PY Se 


347 


Hoppe abandon appl—327,522 
Plaintiffs’ Exhibit 2 and Defendant's Exhibit 1(b) 


U. S. Application of Peter Hoppe, Erwin Weinbrenner, 
Cornelius Muhlhausen and Karl Breer, Serial No. 
327,522, filed December 23, 1952. (as originally filed) 


IMPROVED PROCESS AND APPARATUS FOR THE MANUFACTURE 
OF POROUS AND HOMOGENEOUS PLASTICS HAVING A BASIS 
OF POLYURETHANE 


This invention relates to an improved process and ap- 
paratus for the manufacture of porous and homogeneous 
plastics having a basis of polyurethane, which may be of 
rigid, semi-rigid or elastic consistency. 

When these plastics have specific gravity of about 0.02- 
1.0 they are porous and are classified as foamed plastics. 
Non-porous plastics of a specific gravity of about 1.0-1.4 
are designated as homogeneous plastics. It is known to 
produce these plastics by a polyaddition, reaction between 
polyesters and isocyanates, if desired with the addition of 
fillers, accelerators, and/or cross-linking agents. When 
foamed products are desired a complementary addition of 
water or aqueous media is made. The reactive, or reactive 
and expansible, mixture is reacted in intermittent or con- 
tinuously operating stirring apparatus of any type, if de- 
sired with the aid of oscillating raixing devices. 

In the production of porous or homogeneous plastics 
having a basis of polyurethane it is also known to combine 
the reaction components required for the synthesis of the 
polyaddition product, viz. polyesters and diisocyanates, 
with the aid of a mixing nozzle and to fill molds and the 
like with the resultant mixture which is reacting to form 
high molecular weight products. No method has been 
described of mechanically introducing the necessary activa- 
tor, ie. one or more cross-linking agents and/or reaction 
accelerators, which activator is a determining factor in 
the production of these polyaddition products. 

In accordance with the invention we have found that 
the activator is particularly effective and that particularly 
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good and uniform products are obtained by introducing the 
activators by means of one or more injection nozzles under 
pressure shortly before the polyaddition reaction takes 
place. In the process of the invention, of which a number 
of embodiments are possible, the cross-linking action and, 
if desired, the additional foaming of the polyurethanes be- 
comes more intense and more homogeneous and facilitates 
the continuous manufacture of moldings, fillings for cavi- 
ties, coatings and piece goods. 

Suitable starting materials for the process of the inven- 
tion are mixtures of isocyanates and polyesters. Into these 
the activator, for example a combination of accelerators or 
a mixture adapted to effect cross-linking and foaming, 
may be introduced by means of nozzles which effect atomi- 
zation. For the production of all polyurethane compounds 
having a specific gravity within the range of 0.02-1.4, of 
rigid, semi-rigid or elastic consistency, branched or/and 
more or less highly linear polyesters are employed. The 
pranched and linear polyesters can be converted into tem- 
porarily stable isocyanate-polyester systems with the theo- 
retically required amount of isocyanates prior to the in- 
corporation of the activator. 

Suitable isocyanates for producing isocyanate-polyester 
systems, which are either temporarily stable or have been 
rendered stable by the incorporation of suitable stabilizers, 
are for instance 2.4-toluylene-diisocyanate and 1.5-naph- 
thylene-diisocyanate. Examples of polyesters suitable for 
producing temporarily stable mixtures of isocyanates and 
polyesters are branched polyesters of phthalic acid and 
adipic acid, which contain free hydroxyl groups and may 
contain free carboxyl groups. Stable isocyanate-polyester 
systems can be produced from linear polyesters, for in- 
stance, those which have a basis of diethylene glycol and 
adipic acid and contain free hydroxyl groups, if desired 
with the addition of pentaerythritol. 

The acvitator consisting of one or more cross-linking 
agents and/or accelerators is introduced, if necessary with 
the addition of water or aqueous media, into the tem- 
porarily stable or stabilized mixture of isocyanates and 
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polyesters to initiate the cross-linking action leading to 
homogeneous plastics, or cross-linking and foaming lead- 
ing to foamed plastics. Examples of cross-linking agents 
are glycols, such for example as butylene glycol; tertiary 
bases, singly or mixed in desired proportions, may be em- 
ployed as accelerators. Sodiumphenolates, which may be 
employed in combination with suitable plasticizers, may 
be used in the manufacture of foamed plastics. It is ad- 
vantageous to employ a mixture of the accelerating and 
the cross-linking substance, an ‘‘activator mixture’’, if 
necessary with the addition of water or aqueous media. 
The activators are preferably incorporated into the mix- 
ture of the starting materials by a high-pressure atomizing 
process. The required amount of activator, which is small 
compared with the quantity of isocyanate modified poly- 
ester, is injected into the mixture of the isocyanates and 
polyester under high pressure (200-300 atmospheres), 
preferably with the aid of appropriate, intermittently op- 
erating pumps, for instance by means of the devices de- 
scribed below; this step is followed by casting to form 
moldings. 

In carrying out the process of the above described em- 
bodiment of the invention suitable accelerators such as 
hexadimethylaniline, reaction products of N.N’-diethyl- 
amino-ethanol and phenyl-isocyanate-ester-amines and the 
like, furthermore a cross-linking agent, such as water which 
leads to the formation of foamed plastics or a glycol which 
leads to non-porous plastics, is introduced in a very fine 
state of subdivision under high pressure into the mixture 
of isocyanates and polyesters. The appropriate accelerat- 
ing liquid is intermittently injected into the continuously 
flowing initial material, which is advanced for instance by 
means of a gear pump system, with the aid of an injection 
pump through nozzles, preferably under high pressure. To 
ensure a sufficient depth of penetration of the accelerating 
liquid into the flow of the initial product the intermittent 
jnoculation is preferably effected at high frequency. 
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The apparatus for carrying this embodiment of the in- 
vention into effect consists essentially of a pump for in- 
ducing continuous flow of the initial material, i.e. isocyanate 
modified polyesters, a pump intermittently feeding the 
accelerating liquid and an injection device by which the 
accelerating liquid is intermittently injected into a con- 
tinuous stream of the initial material by means of nozzles. 


The injection of the activator into the mixture of isocyan- 
ates and polyesters must be followed in each case by an 
intense secondary mixing operation which may be effected, 
by screw means or by paddle-mixing machines, or by 
whirling the mixture in a chamber with the aid of a con- 
tinuous, if desired pre-heated, air current which is pref- 
erably passed tangentially into the mixing chamber. 


The activity of the activator can be further increased 
by a modification of the above-described process. In this 
modification the two components of the reaction mixture, 
namely at least one di-isocyanate and at least one hydroxyl- 
group-containing polyester, are conveyed separately to a 
mixing chamber into which they are injected under pressure 
through separate nozzles or a common mixing nozzle, and 
the activator is either conveyed separately to the mixing 
chamber and injected into it under pressure through a 
separate nozzle or the common mixing nozzle or is conveyed 
to the mixing chamber in admixture with one of the said 
components. 


The activator may advantageously be conveyed to the 
mixing chamber in admixture with the polyester com- 
ponent, the mixture being injected under pressure into the 
mixing chamber either through a common mixing nozzle 
with the isocyanate component or through a separate 
nozzle. 


A secondary mixing operation in the mixing chamber 
can be carried out by means of mixing devices. Further- 
more, anhydrous oils, such as paraffin oil, or anhydrous sur- 
face-active substances may be added as activators to the 
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di-isocyanate, which facilitates feeding of the isocyanate 
by pumps, for instance Bosch pumps. Moreover, the porous 
structure can be varied when manufacturing porous, light- 
density materials, in dependence on the quantity of the 
anhydrous oil added, and the inner viscosity of the ex- 
pansible mixture can be enhanced so that foamed plastics 
of a very low specific gravity are obtained. 


The reaction components and activator are preferably 
injected into the mixing chamber at a pressure up to 1000 
atmospheres, the homogeneity and strength of the end 
product of porous or homogeneous structure being thus 
improved. 


The invention will now further be described with ref- 
erence to various forms of apparatus suitable for carrying 
out the processes of the invention, illustrated in the ac- 
companying drawings, in which— 


Fig. 1 is a diagrammatic elevation of an apparatus for 
mixing the reaction mixture and activator, 


Figs. 2 and 3 are longitudinal sections through injection 
devices, 


Fig. 4 is a diagrammatic elevation of an apparatus for 
mixing the reaction mixture and activator and casting the 
product, 


Fig. 5 is a diagrammatic longitudinal section of a mixing 
device for the activator and the two components of the 
reaction mixture, and 


Fig. 6 shows in corresponding transverse section two 
possible arrangements of the nozzles of the mixing device. 


Referring now to Fig. 1, an initial liquid reaction mix- 
ture filled into the container 1 is passed to a gear pump 2 
having a variable number of revolutions, which forces the 
reaction mixture at the desired rate through an injection 
device 3 as illustrated in Fig. 2 or 3. This injection device 
essentially consists of a feed pipe 4 for the reaction mix- 
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ture and an injection nozzle 5 for the accelerating liquid 
through which the accelerator is intermittently injected 
into the continuously flowing initial reaction mixture, either 
transversely to the flowing direction of the initial reaction 
mixture (see Fig. 3) or in countercurrent to the initial 
reaction mixture (see Fig. 2). Injection in countercurrent 
to the flow of the initial reaction mixture, wherein the 
initial reaction mixture is preferably passed around the 
nose'of a nozzle, has proved to be especially suitable. The 
injection impulses of the nozzle 5 are effected by the injec- 
tion pump 6 (as shown in Fig. 1) which is supplied with 
the accelerating liquid from the vessel 7. After injection, 
the mixture is forced into a chamber 8 into which a con- 
tinuous compressed air stream is passed tangentially, 
which effects an intense mixing of the reactive and expansi- 
ble material, or the mixing operation is performed by 
means of an old-type mechanically operating stirring equip- 
ment. In the tangential-transverse mixing operation shown 
in Fig. 3, a second mixing operation by air or mechanically 
is not required. 


The product, while still liquid, leaves the chamber in 
which the second mixing operation is carried out, and is 
cross-linked, rapidly or slowly, depending upon the char- 
acter of the polyester-isocyanate-accelerator system em- 
ployed, or is cross-linked and expanded. By suitable selec- 
tion of the isocyanate-modified polyester employed, the 
cross-linking and the blowing action can be accelerated in 
such a manner that cross-linked profile pieces or finished 
foamed plastics are discharged from the mixing chamber. 


Fig. 4 shows a mixing apparatus for the manufacture of 
rigid and elastic polyurethane products, which enables 
block material to be produced in a continuous flow, or plastic 
or foamed plastic foils to be produced on a continuously 
travelling conveyor belt. The mixture of isocyanates and 
polyesters is conveyed from a stationary container 9 by 
means of dosing pumps 10 to a mixing nozzle 12 mounted 
on an oscillating casting carriage 11. A storage tank 13 
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for the accelerator mixture is mounted on the carriage 11. 
From the tank 13 the accelerator mixture is conveyed to 
the nozzle 12 by means of an injection pump 14. For the 
production of foils, the carriage moves transversely to 
the conveyor belt which slowly travels transversely to 
the moving direction of the casting carriage. 


Fig. 5 shows a mixing chamber suitable for carrying 
out the modification of the process of the invention in 
which a polyester containing hydroxyl groups, a di-isocyan- 
ate and the accelerator and/or cross-linking agent are all 
conveyed separately to the mixing chamber 15 and injected 
into it by means of nozzles 16. The mixing chamber is 
preferably equiped with rotary beaters 17. Fig. 6 shows 
two possible arrangements of the peripherally disposed 
nozzles 16 opening into the mixing chamber 15. 


The polyurethane plastics obtained according to the 
various processes of the invention above described are 
suitable for a plurality of applications, since the homo- 
geneous or expanded end products may be given a rigid, 
semi-rigid or highly elastic consistency, depending upon 
their intended use, by appropriate choice of the polyester 
components which are available in a more or less highly 
branched to linear form and may also be mixed with each 
other. The process of the invention places the consumer 
in a position to operate quite safely by adding the activa- 
tors by the above-described methods and to obtain high- 
quality products, such as rigid foamed plastics of a specific 
gravity of 0.020 g/em® and as semi-rigid or highly elastic 
polyurethane products, which could not be obtained by 
the prior art methods. 


Homogeneous polyurethane products of rigid consistency, 
which are produced according to the herein-described 
process may be employed for the following purposes: 


as castings for electrical engineering, 
as fittings of any kind for tools, machine tools, making of 
furniture and cars and for profiles of all kinds, 
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for known low-pressure molding processes for the manu- 
facture of housing and containers of all kinds, for instance 
structural members for air-planes, ships, furniture, motor 
cars, wagons and refrigerators. 


The new process may further be adopted for the manu- 
facture of the polyurethane product described in German 
Letters Patent No. 831,772. 


The rigid polyurethane foamed plastics obtained by the 
process of the invention may be used for a plurality of 
applications. The branched isocyanate modified polyesters 
allow of the production of specifically very light foamed 
plastics of a unit weight of as low as 20 kg/m*, which have 
a co-efficient of thermal conductivity of 0.02 kg. cal./m.h.°C. 
and are, therefore, excellently suited for the insulation 
industry. The expanded plastics of a unit weight of 20 to 
900 kg/m’, the improved tensile strength of which cannot 
be achieved according to any of the previous methods, are 
particularly suited to form moldings of all kinds having 
load-bearing capacity which may be high, depending on 
their intended use. As examples may be mentioned: 


boards, blocks or sheeting materials, 

containers, 

vessels or tanks of all kinds for industry, household and 
handicrafts, 

objects of art, 

soles and heels, 

toys, 

fittings of all kinds for furniture, dolls and vehicles, 

radio cabinets, 

accessories for vehicles, ships and air-planes, 
electro-technical articles of all kinds, 

artificial limbs, 

refrigerators, 

basins, bath-tubs, 

furniture, 

motor-car bodies, ships, boats, air-planes and wagons, 
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building components (doors, windows, partition walls, light- 
density ceilings, outer walls), 

filters, 

sound-absorbing materials, 

helmets of all kinds, 

exhibition dolls, 

golf balls. 


The semi-rigid foamed plastics obtained according to 
the invention from mixtures of isocyanates and polyesters 
by the addition of appropriate, rapidly or slowly effective 
activators and water, may be employed for making: 


sound-absorbing materials, 

anti-rumbling materials, 

cold- and heat-insulating material, 

cleansing and purifying agents for use in personal hygiene, 
or for cars, 

household or industrial apparatus, 

furthermore for making felt-like textile materials. 


The highly elastic foamed plastics prepared according to 
the invention are employed for making: 
moldings of all kinds, boards, blocks, sheeting materials, 
if desired in combination with elastic, air-tight and water- 
proof coatings or fabrics, suitable for: 


upholstery of any kind as sheeting or moldings, body pad- 
dings (shoulder paddings, artificial bosoms), 
sound-absorbing materials, 

anti-rumbling materials, 

cold- and heat-insulating material (—60 to +120°C.), 
insulating clothing, 

insulating cable coverings or separating layers for gen- 
erator construction, 

dolls and toys of all kinds, 

soles of high abrasion resistency (f=0.4—0.8 g/cm‘), 

sole interlayers (f~0.2—0.4 g/cm’), 

slippers, 
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winter boots instead of felt insulation, 
sponges of all kinds, 
blankets of all kinds. 


By addition of components capable of being swelled, for 
instance mixtures of isocyanates and polyethers, to the 
above-described systems of isocyanates and polyesters, 
highly absorbent, swelling spongy products can be pre- 
pared which may be employed as household sponges or 
industrial sponges. 


We Cram: 


1) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying at 
least one of the compounds taking part in the reaction 
forming the polyurethane polymer by means of injection 
nozzles under pressure briefly in advance of the reaction 
leading to polyaddition. 


2) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying at 
least one of the compounds taking part in the reaction 
forming the polyurethane polymer by means of injection 
nozzles under pressure up to 1000 atmospheres briefly in 
advance of the reaction leading to polyaddition. 


3) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying com- 
pounds influencing the reaction forming polyurethane 
polymers by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 


4) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying cross- 
linking agents by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 
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5) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying ac- 
celerators by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 


6) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying at 
least one of the components forming the isocyanate modi- 
fied polyester by means of injection nozzles under pres- 
sure briefly in advance of the reaction leading to poly- 
addition. 


7) A process of producing porous or homogeneous plas- 
tics on teh basis of polyutherane polymers in a rigid, semi- 
rigid or elastic consistency which comprises injecting com- 
pounds influencing the reaction forming the polyurethane 
polymer into a polyisocyanate-polyester mixture by means 
of injection nozzles under pressure briefly in advance of 
the reaction leading to polyaddition. 


8) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises intermittently 
injecting the compounds influencing the reaction forming 
polyurethane polymers, said compounds being selected from 
the group consisting of cross-linking agents and an acceler- 
ating liquid into a continuously flowing isocyanate-poly- 
ester mixture by means of an injection pump and nozzles 
under pressure briefly in advance of the reaction leading 
to polyaddition. 


9) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises injecting with 
high frequency compounds influencing the reaction form- 
ing the polyurethane polymer into a polyisocyanate-poly- 
ester mixture by means of injection nozzles under pressure 
briefly in advance of the reaction leading to polyaddition. 
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10) A process of producing porous or homogeneous 
plastics on the basis of polyurethane polymers in a rigid, 
semi-rigid or elastic consistency which comprises that 
polyesters containing hydroxyl groups, diisocyanate, the 
compounds selected from the group consisting of cross- 
linking agents and accelerators are fed separately and 
injected into a mixing chamber under pressure by means 
of nozzles, intensely homogenized in the mixing chamber, 
and introduced while thinly liquid into molds where cross- 
linking is effected. 


11) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises that polyesters 
containing hydroxyl groups, diisocyanate, the compounds 
selected from the group consisting of cross-linking agents 
and accelerators are fed separately and injected into a 
mixing chamber under pressure by means of nozzles, in- 
tensely homogenized in the mixing chamber, and intro- 


duced while thinly liquid into molds where cross-linking 
with simultaneous foaming is effected. 


12) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying the 
separate components forming the polyurethane and the 
compounds influencing the reaction forming the polyure- 
thane polymer, said compounds being selected from the 
group consisting of cross-linking agents and an accelerat- 
ing liquid into a mixing chamber in combination by means 
of mixing nozzles under pressure. 


13) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying the 
separate components forming the polyurethane whereby at 
least one of the components contains the compounds influ- 
encing the reaction, said compounds being selected from 
the group consisting of cross-linking agents and accelera- 
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tors into a mixing chamber in combination by means of 
mixing nozzles under pressure. 


14) A process of producing porous or homogeneous plas- 
tics on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises separately 
feeding a mixture of polyester, cross-linking agent and 
accelerator as well as the diisocyanate to the mixing cham- 
ber and then introducing said compounds into the mixing 
chamber in combination by means of nozzles under pres- 
sure. 


15) A process of producing porous or homogeneous plas- 
ties on the basis of polyurethane polymers in a rigid, semi- 
rigid or elastic consistency which comprises applying a 
diisocyanate containing anhydrous oils, polyesters and 
compounds influencing the reaction forming polyurethane 
polymers into a mixing chamber by means of nozzles under 
pressure. 


16) Apparatus for producing porous and homogeneous 
plastics comprising a mixing chamber into which injection 
nozzles inosculate and which is equipped with mechanical 
stirring devices. 


17) Apparatus for producing porous and homogeneous 
plastics comprising a pump causing the initial product of 
isocyanate-polyester mixture to continuously flow, a pump 
intermittently feeding the accelerating liquid, an injection 
device by which the accelerating liquid is intermittently 
injected into the continuously flowing initial product by 
means of nozzles and, an additional mixing chamber pro- 
vided with a tangential compressed air-pipe connection, 
into which the mixing material is pressed to be aftermixed. 


18) Apparatus for producing porous and homogeneous 
plastics comprising a container, dosing pumps, a mixing 
nozzle, a movable carriage, a tank mounted on said car- 
riage, said tank being connected to an injection pump con- 
nected to a flexible piping leading to the mixing nozzle. 
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3,056,661 
APPARATUS FOR THE MANUFACTURE OF 
POLYURETHANE PLASTICS 
Kele-Flitard, sad Erwin Welsbresecr. 


Contteaation of : ’ 
(Ciaiens priority. application Germany * 
| (CL 23—285) 


This invention relates to an apparatus for the manu- 
facture of polyurethane plastics and, more particularly, 
to 3 new am! novel apparatus for the-manufacture of 
improved polyurethane plastics. 

This application is a continuation of our copending 
application Scrial Number 511,738, filed May 27, 1955, 
now abandoned. : 

It has teen known heretofore to provide specially 
designed apparatuses for the manufacture of polyurethane 
plains. Polyurethane plastics are obtained by react- 
ing an organic polyivocyunate. an organic compound 
having reactive hydrogen atoms and a molecular weight 
of at least about 750 and, if desired, an activator mix- 
ture usually comsisting of a cross-linking agent, such as, a 
giycot, an amino alcohol. a diamine, water, and the hike, 
aod 2 wuitatle catalyst. Inasmuch as the components 
of a polyurethane plastic teact with each other at a high 
reaction velocity and with a corresponding rapid increase 
i Viscosity. ordinary chemical reaction apparatuses, such 
as are disclosed in United States Patent Number 2,474,592, 
issued to F. A. Palmer on June 28, 1949, United States 
Patent Number 2.577.856, issued to J. F. Nelson oo 
December 11. 19$1; and United States Patent Number 
2.582.899, issued to H. L. Barnebey et al. on January 
15, 19$2; are unsuitable for the manufacture of poly- 
urethane plastics. Accordingly, specially designed chem- 
ical reaction apparatuses, such as is disclosed in United 
States Patent Number 2.764.565, issued to Peter Hoppe 
et al. on September 25. 1956, with which the parent ap- 
plication was copending. have been provided in which 
the components are separately introduced into an en- 
closed mixing chamber while stirring with the high speed 
stirrer mechanism and at Jeast one of the components 
are introduced into the! mixing chamber by injection. 
The heretofore known apparatuses are so arranged that 
the inflow of the components is located above the dis- 
charge nozzle of the mixing chamber so that the mixed 
components may discharge freely in a downward direc- 
tion due to the specific gravity of the mixture. Such 
arrangement permits air to be drawn into leaks which 
may develop about the stirrer mechanism 30 that the 
resultant product may have soids and the like resulting 

+ from entrapment of air in the mature. 

It is. therefore, an object of the invention to provide 
an apparatus for the manufacture of improved poly- 
urethane plastics. Another object of the invention is 
to provide an apparatins for the manufacture of poly- 
urethane plastics which are free of bubbies of entrapped 
"air. Still another object of the invention is to provide 
an apparatus for the manufacture of polyurcthane plas- 
tucs of an improved uniform quality. 

Other objects will become apparent to those skilled 
in the art from the following detailed description of the 
invention with reference to the accompanying drawings 
in which: 

FIGURE 1 is a front elevation view of the apparatus 
of the invention; . 
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FIGURE 2 is a detailed partial crow-sectional ; 
showing one embodiment of the mixing 
the invention; 

FIGURE 3 is a detailed cross-sectional view 
another embodiment of the mixing chamber of 
vention: and 

FIGURE 4 is a detailed sectional view 
sull further embodiment of the mixing chamber of the 
invention, 

The above objects and others are accomplished, 
erally speshing, by providing an apparatus in which 
components of a polyurethane plastic are in a first 
intimately. contacted by injection of at least one of the 
Components into a stream flowing under pressure of an- 
other component, and in a second step rapidly flowing 
the intimately contacted components upwardly into @ 
mung chamber where the intimately contacted com- 
ponents are further and rapidly admixed by means ota 
mechanical stirrer. The components are intimately coa- 
tacted in any urea adjacent the zone of active mechani- 
cal musing. For cxample. this area may be in the bot- 
tom of the miting chamber, subjacent the stirrer mecb- 
anism. In one preferred embodiment, however, the 
ates of intimately contacting the components is in a coo- 
duit leading to the bottom of the mixing chamber. 

The invention is predicated on the surprising discovery 
that polvurethene products having improved properties 
ure obtaincd where the components are first inumately 
contacted by injecting at least one into another at pres- 
sures of from about 20 atmospheres to about 1,000 
atmospheres and are subsequently mixed further by & 
mechanical stirrer. Immediately after the components 
are intimately contacted, reaction occurs and a polymeric 
chain containing urethane linkages begins to grow with 
& corresponding increase in viscosity. The apparatus is 
so devpned that an elapsed time period of from about 
3 to about 10 seconds occurs after the initial intimate 
contacting of the components by injection until the in- 
timate!y contacted components receive a subsequent mix- 
ing with a mechanical stirrer. The subsequent mixing 
with a mechanical stirrer takes place in a relatively short 
period of time of from about 1 to about 5 seconds. The 
subsequent mining rearranges the growing polymeric 
chuins in such @ manner as to insure a completely cros- 
linked product. 

Moreover. the apparatus of the invention provides 
polyurethane plastics which are free of any bubbles of 
entrapped air by flowing the reaction mixture upwardly. 
This 1s of particular advantage where nonporous poly- 
urethane plastics are manufactured. It is, however, aa 
advantage where cellular polyurethane plastics are manu- 
fuctured so that the cell size of the cellular polyurethane 
Plasuc 1s umitorm throughout and is not altered by occa- 
sonal relatively large bubbles of entrapped air. 

Polyurethane plastics of an improved uniform quality 
are pruvided by an cmbodiment of the apparatus of the 
Present invention in which the various components of a 
polyurethane plasuc may be maintained at a uniform 
temperature. According to an embodiment of the inven- 
tion, the mixing pumps, supply conduits, as well ‘as the 
storage containcrs and the mixing chamber itself, may 
all be disposed in a common heating bath, or, if desired, 
may be located in separate heating baths. This arrange- 
Ment permits components which may be extremely vis 
cous to be readily and accurately admixed with the other 
componcnis. 

Any suitable organic compound having. reactive hy- 
drogen atoms and a molecular weight of at least about 
7$0 may be used in accordance with the present inves- 
Inasmuch as the compound contamming active by- 
drogen atoms and a molecular weight of at least about 
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750 is the primary component by weight, this component 
is often referred to as the “main component.” Suitable 
organic compounds having reactive bydrogen atoms are, 
for example. polyesters, polyestcramides. polyalkylene 
ether glycols, and polythicethers. Polvesters may be 
obtained by reacting any suitable dicarboxylic acid. such 
gs, for example. malonic acid, suocinic acid, adipi€ acid, 
methy! adipic acid. sebacic acid, dibydromuconic acid, 
thiodipropionic acid.-malcic acid, phthalic acid, tereph- 
thalic acid, tricarbally! acid. tartaric acid, and the like, 
with an excess of any suitable polyhydroxy] compound, 
auch as, for example, ethylene glycol, diethylene glycol, 
triethylene glycol, patyethylcne glycol, 1.2-propylene 
glycol, 1,4-butylene glycol, 1.6-hexuncdiol. glycerine. 
pentaerythritol. trimethanol propane, hexanetriol, and 
the like. Polyester amides may be obtained by reacting 
any of the aforementioned dicarboxylic acids with ethy!- 
ene diamine, tetramethylene diamine. hexamethylene di- 
amine, N-methy! propylene triamine. piperazine. pheny!- 
ene and naphthulene diamines. ethanolamine. prupanol- 
amine, N-methyt diethanol amine, hydroxyethy! aniline, 
and the lite. 

Any suitable polyalkylene ether glycol may be used in 
eccordance with the present invention. Suitahle poly- 
alkylene ether glycols may be obtained. for example, by 
coodensing suitable alkylene oxides containing from two 
to five carbon atoms, such as, for example. ethylene ovide, 
propylene oxide, butylene oxide, and amylene oxide. wr- 
mixtures thereof. Potyalkylene ether glycols m:y also be 
modified with any suitable trihydric alcohol, such as, for. 
example, trimethanol propane, glycerine. and the like, to 
provide branched polyaduition products. 

Polythioether glycols may be prepired by conden-ing 
any suitable thioglycol. such as. thiodigh col. with a poiy- 
hydric alcohol, such as, for example. ethylene giycol, and 
the like. 

Any suitable organic polyisocyanate may be tuned in 
accordance with the present invention. Fxamples of suit-. 
able organic polyisocyanates are hexamcthylene diiso- 
cyanate, 2,4-tolylene diisocyanate, 2.4-tlylene diisocy.- 
nate, mixtures of 2.4 and 2,6-tolylene diisucvanate, naph- 
thalene diisocyanate, phenviene diisocyanate, 1-is0- 
propyl-2,4-benzene diisocyanatc. 4,4°-diphenyl methane di- 
isocyanate, diphenyl-4,2,4"-triisucs anate, and the like. 

Any suitable activator mixture may be used in accord- 
ance with the invention. Generally, the activator mixture 
comprises at least one cross-linking agent and at least one 
catalyst, however, the catalyst may be dispcosed with, if 
desired. . Suitatie crosstinking agents are. for example, 
the potyalcohols, such as. ethylene glycol. trimethanot 
propane, and the like. polyamines, such ay. ethylene di- 
amine, diethylene triaminc, and the like. and. water. 
Suitable catalysts include the tertiary amines, such as, 
dimethythexahydroanilne, dicthvihexahvdrountline: Ne 
methyl morpholine, and biwhicthvlaminocthanol sdipic. 


The main component. which is an otyunic compound. 


having reactive hydrogen atoms and a molecular ‘weight 
of*at least aboot 750, is supplied from a sintable com. 
tainer 1 bya gear pump 2 and is forced unter preswire 
through a pipe 3 to the botiam of a miving chamber 4. 
“At the same time, by means of a high presure prstorr 
pump $ a cross-linking agent. for example, butylene 
siycol, or the like, which 1s supplied to sant pump by a 
pipe 7 from a suitable container 6, is injected through 
& pipe 8 into the lower part of the mixing chamber 4 
transversely to the direction of inflow of the organic 
compound having reactive hydrogen atoms. An organic 
polyisocyanate which flows into a‘ high presure pump 
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4 
tor through the clutch 14 and the high pecssare 
9 is driven by a suitable power source /15 through 
clutch 16. The amount of material fed-into the pumps 


§ and 9 are controlled by regulators 17 and 18, respective- 


molds und the like (not shown). 
for the stirrer is indicated at 21. 
The mixing chamber 4 and also the high pressure pistoa 
pumps § and 9 and the container 10 are arranged ina 
heating bath, for example. a heated oil bath, which is 
located in tank 22. ‘The bath is heated by means of 
eleciric heater burs 23 and 24. ; 
There is provided in one preferred embwdiment a de- 
vice which permits a Sariable volume or working capacity, 
of the mivng chamber during operation. This is pro- 
vided in order to make allowance for the time necessary 
to carry out the reaction taking place in the mixing 
chamber. hry preferred embodiment is best illustrated 
by FIGURE 3 in which the mixing chamber 25 of the 
housing 26 % dimenuoned Lhe 4 truncated cone. A 
stirrer means 27 is poutioned inside the chamber 25 
which ts of substantially similar contixuration therewith. 
The surface'of the stirrer means 27 is provided witha 
plurality of tooth-like projections 28. The stirrer means 
is fixed to the shaft 29 by means of the clutch 30, The 
bottom 38 of the casing 26 hay an inlet opening 32 for 
the mun component and inlet openings 33 and 34 for 
the other components A dis harze opemag 3S for the 
fizal mixture «8 provided in the upper section of the cas 
ing 26. The clectne motor 38 1s mounted on a sliding 
carriage 36 by means of flanges. This sliding cafriaze 
36 mav be I:fted and lowered by means of the spindle 
37. The spindle 37 +4 driven reversibly, for instance, 
by means of an clecttu: motor vis a peur (not shown in 
the ‘drawings). The reaction components enter the bot- 
tom of the mising chamber through the inlet openings 
32, 33, and 34, are intimately contacted together, and 
thereafter passed upwardly in the mixing chamber and 
are further mixed by the action of the rotating stirrer’, 
meam 27. The final pourahle mixture issues from the, 
chamber 25 through the opening 3$ and then can be di-- 
fected to suitable molds and the like. By raising or 
apg the stirrer mcans 27 positioned imide the mixitg 
2S, the volume of the mixing chamber 35 and. 


88 accordingly, the duration of the reaction time of the 


65 & single.iniet means 3% into the m:.ng chamber 


mixture may be varied while the quantitics of the admitted 
individual compoeents remouin constant, FIGURE 4 illus- 
trates-2 secon of the mung device according to FIG- 
URE 3 wherein the bottom 38 of the casing 36 has only 
The 
“inlet means 39 6 however. provided with two inlet open- 
ings 40 and 43 nght angularly dispersed to the direction 
of flow through the pipe 3% In this embodiment the 
organy coTpu.nd bascng reactive bedrogea atoms is 


@0 fed through the pine 30 and the other components ate 


Anjected thrqugh the openines 4@ and 41 thus momately 

contacting the components price to mechanically agitat- 

ing «th the stirnag mechanwm ! 
Although the invention has been descrihed 1a comuder- 


63 able detail in the foregoing for the purpone of tudration, 


9 from a suitable container 10 by wav of a pepe Was. 


at the same time injected by said pump through a pipe 
32 into the lower part of the mixing chamber 4, trans- 
versely of the inflow direction of the main component 
and opposite to the direction of inflow of the crovs-link:ng 
agent. The high pressure pump $ 1s driven ty any 


30 


‘it is to be understoud that woh dztad a eolely for this 
Purpe and that variations can Ne made therern by those 
skilled in the arte shout deparnng fom the epirit and 
scope of the invention etept asus ect forth on the claims. 

Wha: is claimed is: : 

1. An apparats for producing porous and homogens- 
ow polvurethane plaice ehics cen an enchowd 
miting .bamber hav.og a ton, Sete aad a ade wall 
Mumng sax 1op aad Watton. an agcater cotaiay die 


euitadle source 13, such as, foc crample, an clectrs mo- 73 posed e:thin sand muning chemter, rad agcalon having 
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near said bottom of said chamber and an end 
a shaft journaled within an opening in said 
said chamber, an inlet means for introducing a 
plurality of reactants into said chamber near said bot- 
tom thereof, said inlet means including a plurality of 
conduits and an injection means for injecting at leastone 
reactant into another at high pressure and an outlet means 
for discharging the mixed reactants near said top of said. 
chamber. j 

2. An apparatus for producing porous and homogene- 
ous polyurethane plastics which comprises an encloved 
mixing chamber having a top, a botiom and a side wall 
joining said top and bottom, said mising chamber having 
the coofiguration of a truncated cone, said bottom of sand 
mixing chamber having the greater cross-sectional dimen- 
sion, an agitator rotatably divposed within said miting 
chamber, said agitator having a configuration comple- 
mentary to that of said mixing chamber, a shaft journaled 
within an opening in said top of said chamber and con- 
nected to the end of said agitator having the smaller cross 
sectional dimension, a means for introducing a plurality 
of reactants into said chamber near said bottom thercof, 
said means including a plurality of conduits and an in- 
jection means for injecting at least one reactant into an- 
other at high pressure, and an outlet means for diwhars- 
ing the mixed reactants near said top of said chamber, 

3. An apparatus for producing porous and humogene- 
ous polyurethane plastics which comprises an enclosed 
mixing chamber having a top, bottom and a side wall 
joining «aid top and bottom, an agitator rotatably div- 
posed within said mixing chambe:. said agitator having 
a free end near said bottom of said chamber and an end 
driven by a shaft journaled within an open:ng in said 
top of said chamber, an inlet means for introducing & 
plurality of reactants into said chamber near said bottom 
thereof, said inlet means including a pluraiity of con- 
duits and an injection means for injecting at leat one 
Teactant into another at a pressure of from about 20 
atmospheres to about 1,000 atmospheres and an outlet 


10 


1s 


30 


means for discharging the mixed reactants near said top_ 
of said chamber. 

4. An apparatus for producing porous and homogene- 
ous polyurethane plastics which comprises an enc! 
mixing chamber having a top. a bottom and a side wall 
joining said top and bottom. said mixing chamber having 
the configuration of a truncated cone, said bottom of said 
mixing chamber having the greater cross-sectional dimen- 
sion, an agitator rotatably disposed within said mixing 
chamber, said agitator having a configuration comple- 
mentary to that of said mixing chamber, a shaft journaled 
within an opening in said top of said chamber and con- 
nected to the end of said agitator having the amaller cross- 
sectional dimension, a means for introducing a plurality 
of reactants into said chamber near said bottom thereof, 
said means including a plurality of conduits and an in- 
jection means for injecting at least one reactant into an- 
other at a pressure of from about 20 atmospheres to about 
1,000 atmospheres and an outlet means for dicharging 
the mixed reactants near sad top of sad chamber. 

$. The apparatus of claim 1 including a means for 
maintaining the reactants therein at a uniform tempera- 
ture. 

6. The apparatus of claim 2 including a means for 
maintaining the reactants therein at a uniform tempera- 
ture. 
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Inthis issue: The Future Market for Stocks Inside Campbell Soup 
Mysteries of Delegation The Next Great Synthetic 


How to Prolong a Depression And twenty other timely articles—see page 1 
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eo The Future for Stocks x 


A new approach—economic, not mechanistic—suggests eighty points of play in the 
Dow-Jones in the next two years. by William B. Harris and Sanford S.' Parker 
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“And it’s now possible to see why this secretive old 
family firm has four-fifths of the soup business. 
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_ The chunk of material being examined by 
“Associate Editor Francis Belloand Research- 
er Marjorie Jack in the picture below is the 
subject of this month's Technology story. 
It looks and feels a little like cotton candy, 
and is even more indigestible, but it is one 
of a family of new synthetics that you may 
encounter soon in your bed, armchair, or 
auto. Its makers call it a “polyester foam,” 
and the reason a cover of the January For- 
TUNE is embedded in it is indirectly part of 
the story on page 110, “The Next Great 
Synthetic.” 

In the course cf their reporting, Bello and 
Miss Jack went to Hudson Foam Plastics 
Corp., of Yonkers, New York, which sells 
the foam for use in cushioning. They told 
the proprietors that competitors had hinted 
Hudson didn’t manufacture the stuff at all 
—merely imported it in secret. By way of 
reply, a Hudsonite took Bello’s cover of 


Bello and Jack 


FORTUNE and disappeared behind locked 
doors, to return in a few minutes with the 
magazine entombed in a still warm piece of 
foam cushion. 

“The Next Great Synthetic” is the seven- 
ty-fifth Technology article since FORTUNS 
started the department in 1948. (FORTUNE 
had, of course, run stories in the fields of sci- 
ence and technology since 1930, but for the 
last seven years they have appeared as a 
regular monthly feature). The twentieth- 
century applied science they have described 
isa fickle mistress who will blow you up with 
just as much relish as she will make your 
chair comfortable: since Fortune's first is- 
sue, technology has given the world frozen 
foods, color television, nylon, power steering, 
and the H-bomb. As this month’s story 
shows, technology is nowhere near the bot- 
tom of the barrel. Most people like tech- 
nology for the standard of living it gives 
them, and many fear it because it threatens 
to remove life along with the standard there- 
of. Its use in industry, international politics, 
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and everyday living makes it news to For- 
TUNE and to FORTUNE’s 250,000-plus sub- 
scribers, among whom are 50,000 people with 
engineering or scientific training. 

Yet despite the large number of technol- 
ogists on Fortune's subscriber lists, the 
magazine's Technology articles are not di- 
rected solely toward them. Not being a tech- 
nical journal, FORTUNE is unlikely to tell a 
research chemist much that he does not al- 
ready know about copolymers of bifunction- 
al acids and amines. What FoRTUNE does is 
inform the chemist’s employer about what 
goes on in the laboratories at the other end 
of his building's corridors. 

FOorTUNE’s Technology storieshaveranged 
from the bowels of the earth (“Continuous 
Coal Mining.” June, 1950) to the ionosphere 
(“"Rockets,” November, 1950) Occasionally, 
they make an excursion into pure science 
(“The Information Theory,” December, 
1953) but most of the time they stay fairly 
near the factory floor. 

‘The writers who must adjust to such diz- 
zying changes of locale and theme are Fran- 
cis Bello and Edmund L. Van Deusen. They 
both studied chemistry in college, and 
both have worked for chemical companies. 
But their trade is reporting and writing, and 
they are expert at translating strings of 
equations and esoteric technical terms into 
simple English. They usually spend between 
six weeks and two months preparing an arti- 
cle, half the time in reading, interviewing, 
and learning their subject cold. During this 
work, the volume of research gathered grows 
to formidable bulk. Van Deusen, a sturdy 
young man, says that he feels ready to begin 
writing “when my research is so heavy I 
can’t lift it.” He isn’t exaggerating. 

In his work, a FORTUNE writer has no 
friend so helpful, nor adversary 80 madden- 
ing, as his researcher, whose skepticism 
reaches passionate heights as the story nears 
completion. Technology has two researchers: 
Marjorie Jack and Mireille Gerould. Their 


job is to help the writers dig out the facts, 
and to check and double check them in suc- 
cessive drafts. If a question arises about a 
substance’s inflammability, a researcher will 
take it to the ladies’ room and put a match 
to it—come explosion, flash, or fizzle. When 
writer and researcher are reasonably satis- 
fied, the story is sent off to technical special- 
ists for further correction and comment. This 
is done so assiduously that a ForTUNE editor 
‘once remarked that he saw little point in 
publishing a story that so many people had 
already seen: 

The distinctive quality of FORTUNE’s tech- 
nological art is the result of the creative la- 
bors of Max Gachwind, the only FORTUNE 
staff member whose name begins with five 
consecutive consonants. To visualize per- 
spectives, or convince himself that the gadg- 
et or process under discussion really works, 
Gschwind frequently makes a model of his 
subject before he begins to draw. Once, when 
blueprints of a mining machine were given 
him, he suspected that the machine, a3 
drawn in the plans, was a mechanical impos- 
sibility. He made a model, and proved to 
everyone that the blueprints were wrong and 
he was right. When he has insufficient mate- 
rial to sketch from, he makes an educated 
guess and sketches it anyway. Sometimes he 

too well. One map portraying his 
surmises of military strategy came too close 
to the truth. At the request of Army security 
officers, FORTUNE did not publish it. Pic- 
tured below. Gechwind is shown with a topo- 
graphical model of Los Angeles, which he 
made from tape and paper strips. He is using 
it to help illustrate next month’s Technol- 
ogy story on air pollution. 

During the rest of the current year, For- 
TUNE has scheduled Technology stories on 
electronics manufacturing and glass. The 


Gachwind 


first Technology story FoRTUNE ever ran 
(in February, 1930) was about glass, but 
_ class has changed quite a bit in the last 
quarter-century —and 30 have the implica- 
tions of technology. END 
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Never before have so many big 
companies been so enthusiastic 
about a new family of synthetics. 
The new materials, called polyur- 
ethanes, make wonderful foams 
and the toughest rubber yet. The 
curtain is just going up. 


The perennial dream of the chemical industry is to dis- 
cover a new synthetic that will immediately demonstrate its 
superiority over existing substances in heavy demand. In 
the field of high polymers, the synthetic that fulfilled the 
dream most magnificently was nylon. Most other synthetics, 
however, passed through an uncertain period when it was 
not clear what jobs they could do better than other mate- 
rials. Now the chemical industry has hold of a new synthetic 
whose properties are so remarkable that commercial] success 
is scarcely in doubt. The new materials belong to a family 


polymer in chemical history. 

The first major product to be made from the polyur- 
ethanes is a flexible foam having several important advan- 
tages over latex foam rubber. In this form the polyurethanes 
will be of great interest to at least four major industries: 
automobile, furniture, carpeting, and clothing. Next year, 
when the new foams reach large-scale production, half a 
dozen producers should achieve combined sales of at least 
$50 million and perhaps as much as $100 million. If new 
markets develop as anticipated, demand should soon double 
or triple, though price reductions will probably prevent an 
equivalent rise in dollar sales. 

Beyond the foams, there is the exciting promise of a new 
polyurethane solid rubber that will outlast the best present 
tire treads by a factor of at least two and a half to one. Here 
commercial success hangs in crucial balance with cost, but 
if the price should become right, polyurethane volume could 
easily bound to several hundred million pounds a year, rev- 
olutionizing both the tire industry and its raw-material base. 

‘As if this were not enough, the polyurethanes produce 
excellent adhesives, and show great promise as a base for 
paints and surface coatings. More remote, but still a poasi- 
bility, is a polyurethane synthetic fiber. 

Back of the new synthetic is a chemical adventure that 
originated in du Pont research, gained momentum in Bell 
Telephone Laboratories, and reached a climax in the German 
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Synthetic 


by Francis Bello 


laboratories of Farbenfabriken Bayer, formerly part of 
great I. G. Farben. Other firms with major roles in the devel- 
opment have been Goodyear, Lockheed Aircraft, and Mon- 
santo. And bound up in the international] story are some 
sharp implications concerning the alleged dependence of the 
USS. organic-chemical industry upon tariff protection. ; 


The foam with everything 

‘As a consequence of their mixed-up international origin, 
the new polyurethane foams are not the exclusive property 
of any one company, hence are being licensed broadly by 
the firms holding important patents, and at least one or two 
firms are operating without all the licenses that may prove 
necessary. The chemical firms with the biggest stake in the 
new field are E. I. du Pont de Nemours and Mobay Chemical 
Co., the latter a newly formed subsidiary of Monsanto and 
Bayer of Germany. Both are building plants to make poly- 
urethane raw materials, but they intend to leave actual foam 
making to others. “ 

The market for the new foam may be judged from the 
size of the market for latex foam rubber, currently’ in a 
boom that has pushed production above 175 million pounds 
per year, more than triple the 1949 rate. Makers of poly- 
urethane foam expect it to do more, however, than just 
challenge latex foam in established markets, for it has many 
striking advantages. Polyurethane foam may range from 
very soft to rigid; likewise its density may be varied 
widely. It is so tough it can be sewn (as latex cannot) ; it 
stands up well to laundering and dry cleaning (latex 
doesn’t) ; it is flame-retardant (latex isn’t) ; and it has ex- 
ceptional resistance to ozone and sunlight, which quickly 
ruin latex. In its present low-volume production, polyur- 
ethane foam sells for about $2.50 a pound, as against about 
$1 for latex foam. Its price is sure to drop significantly over 
the next twelve months, however, and even now the new 
material is more competitive than its price indicates, for it 
can provide up to twice as much cushioning, pound for 
pound, as latex foam. For example, two of the large airlines 
are replacing foam-rubber seat cushions, weighing about 
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fourteen pounds each, with polyurethane cushions that 
weigh only about half as much. 

‘All of the major rubber companies have been moving into 
the new business, somesecretively. Present or prospective pro- 
ducers of polyurethane foams are Goodyear (the largest 
maker of conventional latex foam), General Tire, U.S. 
Rubber, Firestone, Goodrich, and Curtiss-Wright. Other 
firms interested in the new foams include Dayton Rubber, 
Dunlop Tire, Dryden Rubber Division of Sheller Manufac- 
turing Corp.. General Mills, and Armour. Also bidding for 
a share of the new market is American Collo, offshoot of one 
of the German firms that pioneered the product in Europe. 

To the annoyance of the corporations that have bought 
licenses to make polyurethane foams, Sears, Roebuck has 
had the stuff on sale since last fall—made by a non-licensee. 
The Sears product, “Cush-N-Foam” (“for every cushioning 
need”), is supplied by a small Yonkers, New York, firm 
-called Hudson Foam Plastics Corp. Scoffing at licenses, 
Hudson has discovered how to make a foam that Sears finds 
excellent. Sears allows that it finds the polyurethane-foam 
situation confusing. “A number of American companies,” 
says a Sears spokesman, “have been promising to put foam 
on the market, but where is it?” 

Hudson asserts that its Cush-N-Foam differs from the 
Bayer-licensed product, having been improved by Hudson’s 


research director, Christopher Wilson. An Englishman, Dr. 
Wilson learned about the polyurethanes during World War 
II, when he was employed by Imperial Chemical Industries. 
Following the war he served as professor of chemistry at 
Notre Dame and Ohio State. Some of Hudson’s rivals have 
hinted darkly that Hudson doesn’t make its foam at all, but 
imports it from Europe. Like other foam makers, Hudson 
refuses to let outsiders inspect its process. It has, however, 
given a convincing demonstration of its ability to make the 
new foam in commercial-size blocks (see page 3). 

Hudson calls its product not a polyurethane but a “poly- 
ester foam.” While this designation is defensible, since the 
polyesters have much to do with the characteristics of the 
finished foam, it too has been a source of confusion in the 
industry. As the diagram on page 113 shows, a polyurethane 
foam is usually made from a polyester and a diisocyanate. 
It remains to be seen whether or not the name polyurethane 
will become accepted usage. The new materials are often 
referred to as “polyester-isocyanate foams,” and sometimes 
just as “isocyanate foams.” 


Raw materials: still scarce 

Commercial, but still small-scale, suppliers of the special 
polyesters used in polyurethanes include Mobay, Rohm & 
Haas, Pittsburgh Plate Glass, National Aniline, and Morton- 
Withers Chemical Co., a small but energetic firm in Greens- 
boro, North Carolina. (Hudson, incidentally, makes its own 
polyesters.) Last October, Mobay was the first to announce 
a large-scale plant for producing polyurethane raw mate- 
rials. Mobay’s plant, being built at top speed near New 
Martinsville, West Virginia, will have a monthly capacity 
of “several hundred tons” of polyester resins and an equiva- 
lent amount of diisocyanates. (Foams require a somewhat 
greater weight of polyester than diisocyanate.) Originally 
scheduled to go on stream in 1956, Mobay’s plant will prob- 
ably be in production this year. Meanwhile, Mobay is calling 
on Monsanto’s small-scale production and Bayer imports to 
fill orders. 

Du Pont was just a step behind Mobay in announcing a 
large-scale plant that will make diisocyanates, but not poly- 
esters. (Du Pont evidently decided not to compete with cus- 
tomers who buy its adipic acid, a basic ingredient in the 
polyesters.) The National Aniline Division of Allied Chemi- 
cal is now planning to join Mobay and du Pont as a large 
supplier of polyurethane raw materials. At a guess, Mobay, 
du Pont, and National Aniline will initially supply enough 
material to make about 75 million pounds of the new poly- 
mers a year. (For comparison, du Pont’s original nylon 
capacity was only four million pounds.) Other firms pro- 
ducing diisocyanates in small quantities include Carwin Co. 
(North Haven, Connecticut) and Westvaco Chlor-Alkali 
Division of Food Machinery & Chemical Corp. 


Nylon was the spur 
The polyurethane development had its origin in the 
great search for synthetic fibers that led to nylon. In the 
early Thirties, du Pont’s brilliant chemist, Wallace Hume 
Carothers, demonstrated the polymer-forming properties of 
organic molecules that were reactive at just two points in 
Text continued page 166 
Overleaf: the versatile new synthetic, in picture and diagram 


———— ooo 


Surrounded by stacks of the new polyurethane foam, an em- 
ployee of Goodyear, in Akron, shapes a cushion for an airliner 
seat. The new foam is ideal for this job since it is fire-resistant 
and only half the weight of latex foam rubber. 
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The New Synthetic May Be 
the Most Versatile Yet Found 


At least a dozen major chemical, rubber, and paint 
companies are exploring uses for the versatile family 
‘of synthetic polymers known as polyurethanes, The 
‘photographs at right show a machine designed to 
‘make flexible polyurethane foams, superior in many 
‘pespects to latex foam rubber. Below are illustrated 
the remarkable properties of a new solid polyur~ 
ethane rubber developed by Goodyear. Photographs 
‘on the opposite page show how still another polyur- 
‘ethane can be foamed-in-place to make a strong, 
‘lightweight insulating material. The polyurethanes 
' also make excellent adhesives and surface coatings. 
The foam-making machine is offered in several 
types by Mobay Chemical Co., newly formed sub- 
| sidiary of Monsanto Chemical and Farbenfabriken 
' Bayer, A.G., of Germany. Bayer-designed machines 
are turning out large quantities of the new foam in 
| Europe. U.S. output is still small, but should rise 
| swiftly this year. ‘At least two U.S. firms, Good- 
| year and Hudson Foam Plastics Corp., are making 
foam on machines of their own design. The central 
| problem is to mix foam ingredients quickly in pre- 
cise quantities. Foaming begins within three sec- 
| onds after mixing and is complete within one 
' minute. (For chemistry, see opposite page.) 


Foaming begins as nozle squirts a syrupy stream of 
polyester and diisocyanate back and forth across mold. 
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Foaming is here nearly complete. If desired, machine can make 
foam blocks of unlimited length, eight inches thick. 


Polyurethane rubber: strong;. ozone-resistant, and tough as nails 


Tensile strength of Goodyear’s experimental 
polyurethane rubber, Chemigum SL, is 10,- 
800 pounds per square inch—substantially 
more than that of natural rubber and over 
five times that of the synthetic, GR-S. Here 
natural rubber has just broken. 
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Ozone resistance of polyurethane rubber, 
outer samples, is far superior to natural 
rubber, center, which cracks badly after 
twenty-five minutes under this accelerated 
test. Unlike natural rubber and GR-S, poly- 
urethane offers no place for oxygen to attack. 


Abrasion resistance of polyurethane rubber 
is extraordinary. Chemigum SL tire used 
on factory truck is in better condition after 
a year of use than natural-rubber tire after 
three months. Polyurethane passenger-car 
tire should last 100,000 miles. ' 
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their structure—Le., were “bifune- 
tional.” There reactive sites served 
ax couplers by which simple mole- 
ecules could be linked into long 
chainlike structures. Very early 
Carothers had tried to obtain fiber- 
forming polymers by reacting 
adipic and other bifunctional acids 
with bifunctional alcohols (e.g, 
ene glycol), whieh should 
yielded long-chain polyenters. 
For technical reasons, chains of 
length suitable for fibers proved 
difficult to obtain, so Carothers 
concentrated on the polyamides 
(copolymers of bifunctional acids 
and amines), out of which, in 
1939, came commercial nylon. . 

Following Carothers’ death in 
1937, du Pont chemints, in search 
of other reactions involving bi- 
functional molecules, turned to the 
diixocyanates. They found that 
certain polyurethanes made good 
coatings but failed to dincover that 
other polyurethanes would yield 
foams and rubbers, Neverthelen, 
a patent granted to du Pont in 
1942 seemn to cover the modern 
materials.® 


The German counterattack 
With the public disclosure of 
the polyamides (nylon) in the 
mid-Thirties, the great I. G. Far- 
benindustrie called upon its crack 
chemist to develop fibers that 
would avoid the du Pont patents. 
By 1937 a chemist in I. G.’s Bayer 
division, Otto Bayer (no kin of 
the founder), had succeeded in 
making long-chain polymers from 
glycolx and diisocyanates, and by 
1940 I, G. had one of them, called 
Perlon U, in production. This was 
the first commercial polyurethane. 
Perlon U made good bristles, but 
ns a fiber it was inferior to nylon. 
An important step in the poly- 
urethane development took place 
in Bell Telephone Laboratories— 
and has never been publicized. In 
the late Thirties, Bell chemists set 
out to find a practical route to the 
really long-chain polyesters that 
had eluded Carotherx, By 1940 
Bell Labs had developed a long- 
chain polyester rubber, Paracon, 
which had outstanding properties 
but wan easily attacked by water. 
As often happens in research, 
the Bell group failed to tnke the 


* This patent ia now being teated by 
Nopeo Chemical Co., which, without 
a du Pont license, supplies chemicals 
ready to be foamed into polyure- 
thanes. Nopco makes its product, 
Lockfoam, under a Lockheed Noense, 


one final step that would have 
made its polyester, product a strik- 
ing success, Thix step wan taken 
by Otto Bayer, who reacted the 
new polyesters with varioux di- 
isocyanates, The result wan the 
modern family of polyurethanes. 

At this point World War IT in- 
terrupted the international devel- 
opment. The Germans used rigid 
polyurethanes, foamed in place, to 
xtrengthen aireraft structures, and 
later made the soles and heels of 
army boots from solid polyure- 
thane rubbers, which gave extraor- 
dinary nervier. | 

Meanwhile, in the U.S., du Pont 
and Goodyear each developed a 
line of polyurethane adhesives. 
Gooilyear alno learned of Dr. Bay- 
er’s rigid polyurethane foams and 
found them excellent for strength- 
ening aircraft radomes. 


Tires to outlast cars? 

‘At the end of the war Goodyear 
turned its attention to the long- 
lasting polyurethane rubbers, to 
which Bayer hail given the name 
Voleollan, and in 1953 announerd 
a polyurethane rubber of its own, 
which. it called Chemigum SL. 
With thix rabber, Goodyear an- 
nounced, it should be possible to 
build a tire that might outlast a 
car, or at least provide 100,000 
miles of nerviec, 

Subsequently, Goodyear began 
to play down the potential uxe of 
the new rubber in paxwenger-car 
tires, snying that prevent tires, 
with treads of oil-extended GR-S, 
provide enough ‘life—up to 40,000 
miler—to more than meet the 
needs of the average motorixt. 
Goodyear refunes to estimate the 
cost of a polyurethane-treaded 
tire, but it would certainly be sev- 
eral dollars above that of present 
tires. While it, might seem that 
autoists would be glad to spend a 
few more dollars to get twice as 
much mileage,, Goodyear claims 
thin is doubtful, from what it 
knows of tire-buying habits, Pre- 
mium tires, it says, are hard to sell. 
Goodyear’ estimate of the situa- 
tion could always be upset, of 
course, if a competitor should de- 
vide it was good business to intro- 
duce the startling new product. 

Goodyear does, however, see a 
pressing need for the tough new 
rubber in heavy-duty truck, bus, 
and aircraft tires, which now con- 
sume about 300,000 long tons a 
year of natural rubber, or about 
one quarter of all rubber, natural 
and synthetic. Under high-speed 
driving, these big tires sometimes 
heat up to 350° F., which is close 

| continued page'16d 
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to their failure point. Polyurethane 
rubbers will provide thinner but 
equally long-wearing tread» that 
will generate less heat and facili- 
tate transfer of heat, which now 
geta trapped in thick treads. 

Goodyear would like to intro- 
duce a polyurethane rubber for 
thix job immediately, but it nata- 
rally wants to be sure that the 
formula it selects is one of the best 
obtainable. The decision ix diffi- 
cult, for the polyurethanes present 
almost endless chemical alterna- 
tives (see page 113). Moreover, 
there is no quick, reliable way to 
evaluate new rubbers in the labo- 
ratory. Tire makers have found no 
substitute for running tires thou- 
sands of miles on the road. Accord- 
ingly, Goodyear hesitates to predict 
when it will have a polyurethane 
rubber in commercial production. 

Meanwhile, tire makers are eval- 
uating an experimental polyure- 
thane rubber called Adiprene B, 
made by du Pont. U.S. Rubber 
and B. F. Goodrieh are also de- 
veloping their own polyurethane 
rubbers under licenses obtained 
some time ago from Bayer. 


‘The rewards of cooperation 

Since last May, Bayer’s poly- 
urethane interests in the U.S. have 
been administered by Mobay, 
which is the first organization of 
its kind ever entered into by a 
major U.S. chemical manofacturer. 
Bayer seems to have recognised 
the inherent diffiealty of trying to 
sell its ebemicgls and administer 
its licenses at long range. 

Advocates of low tariffs have 
long tried to convince high-tariff 
proponents—ineluding Monsanto 
—of precisely this point. If it were 
feasible for a German firm to flood 
the U.S. with cheap organic chem- 
jeals, one would think Bayer wax 
in an ideal position to do so with 
the polyurethane raw materials. 
Actually, Bayer’s price on polyes- 
ters (about 65 cents a pound includ- 
ing the tariff) just about matebes 
the price of comparable U.S. ma- 
terials. The U.S. price, however, 
should drop substantially as volume 
rises. And while Bayer’s before- 
tariff price of 60 cents a pound on 
tolylene diisocyanate ia well below 
the current U.S. price of $1.40, the 
U.S. price again is based on small- 
scale ion, and no one be- 
lieves that the price will stay above 
$1 when the big new plant» get 
running. Some people in the indus- 
try believe the price for tolylene 
diisocyanate may eventually fall to 
about 65 cents « pound. 


The polyurethanes have won 
awift ‘acceptance in Western Eu- 
rope, following their introduction 
in 1950. Today the foams have a 
big household use as bath sponges, 
mops, and even on toothbrushes, 
They are widely employed for 
cushioning furniture and automo- 
bile seats, and as insulating pads 
in blankets and winter clothing. 
The rigid foams are going into 
structural sandwiches, and paints 
and lacquers containing polyure- 
thanes are being uned for many 
diffieult painting jobs. 

If per capita consumption of 
polyurethanes in the U.S. should 
reach that in Western Europe, the 
plant Mobay is building would be 
able to supply only about one- 
tenth the demand for raw mate- 
rials, Mobay is wary, however, of 
making rash extrapolations. David 
Eynon, president of Mobay, em- 
phasizes that U.S. firms cannot 
plan’ simply to copy European 
products, bat will have to develop 
a vet of applications tailored to 
U.S. requirements. “Application 
research,” says he, “is the heart of 
the venture. Failure to do this 
properly could be disastrous.” 

Besides making raw materialx, 
Mobay will (for $40,000) tell a 
U.S. firm how to make foams and 
will sell it foam-making machines 
like that on page 112. 


Will people like it? 

Goodyear, the largest producer 
of latex foam rubber and the U.S. 
firm with the longest experience 
with polyurethane foams, takes a 
conservative view of the outlook 
for the new materials, primarily 
beeause they feel different from 
latex foam. 

The polyurethane foams have 
leas “fight back” than latex, hence 
some have predicted that in pil- 
lows they will be more successful 
than latex. On the other hand, 
Goodyear says that it bas not yet 
learned bow to make a polyure- 
thane mattress that will compare 
in comfort with its present latex 
foam mattress. Goodyear acknowl- 
edges, of course, that where poly- 
urethane’s special advantages are 
of particular value, it should gain 
speedy acceptance. One of Good- 
year’s first big orders is to supply 

seat cushions for new 
and reconditioned New York City 
sukway cars. 

If there is any lesson in the his- 
tory of high polymers it is that 
every good product eventually 
finds dozens of uses that were un- 
dreamed of in its early stages of 
development. The polyurethanes 
should prove no exception, END 
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Plaintiffs’ Exhibit 17 
File No.: 7580/b 
B T No.: III-2 
Assign. No. :R-92-482-F2 
May 6, 1955 
To: Dr. H. J. Osterhof 
Director of Research 


From: T. H. Rogers 
ce: 


. Peabody 
RB. "TenBroeck 


Subject: First Meeting of Goodyear and Mobay Technical 
Groups on Polyurethane Foam. 


Attending the Meeting (May 3 and 4, 1955, St. Louis) 


Goopyear Tre & 
Russer Co. 


G. H. Barnes 
T. H. Rogers 
N. V. Seeger 
T. B. Burkholder 


Mosay Cuemicat Co. 


P. J. Lowry, Chemist and Sales 

P. A. Sanguinetti, Group Leader 

R. LT. Burke, Development 

W. W. Marshall, Chemist 

R. Kittner, Director of Development 
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P. A. Sanguinetti spent several months in Germany and 
Mr. Marshall and Mr. Kittner were there. Their vice- 
president is a German technical man from Bayer and he 
spends 50% of his time in this country. J. Saunders, their 
assistant director of Research is presently in Germany 
as is Mr. J. Mahoney, their Technical Director of Sales. 
Mr. E. BE. Hardy, their Research Director, was in Germany 
at a prior date. 


A foam data book (one to Research and three to Develop- 
ment), a material price list, and Machine List and Draw- 
ings (given to Mr. Barnes) were given to us by Mobay. 


Summary: 


1. Mobay’s foam machine is more highly developed and 
mechanized than ours. Their pump system (Bosch 

‘ pumps) is superior but I think our mixer is basically 
better than theirs. Laboratory and production 
machines are available from $5,000 to $38,000 per unit. 


.’ Mobay was unable to show us how to make soft com- 
pression foam. They can make good medium/high 
compression foam as we also can do. 


. Mobay contributed very little information on how to 
improve the aging of polyurethan foam. 


. Waste percentages of 40% and more in making 
polyurethane foam were being experienced by German 
production. 


. Mobay would give us no chemical formulations for 
making foam but only coded formulations. We objected 
to this and we suggest that our legal department 
check. 


. The quality of the foam made by Mobay appears to 
be no better than ours. Actually, considering 
' permanent set properties, it is slightly inferior to ours. 
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. Mobay’s suggestion for using scrap is to grind it 
fine and use it in the polyester. Their few samples 
depicting this were greatly inferior in quality. 


. Their materials, which are coded, appear to be similar 
to ours and, besides selling the polyester and 
polyisocyanate, they expect to sell the activator, 
surface active chemical, etc. Their activator is 
different than ours but appears to be an amine type. 


. Organic dyes are suggested for coloring purposes. 


. They promised to send to T. A. O’Brien in two weeks 
copies of their patent applications. 


. Compression variations in one run were within a 
30% range. 


. Mobay suggested that the Goodyear production super- 
visor of the polyurethane foam spend several days 
in St. Louis learning how to operate the machine. 


Conclusion: 


Outside of viewing the machine we got very little 
technical and chemical information from Mobay during this 
visit. It appears that they have only what the Germans 
gave them and have done nothing on their own to increase 
the art. They have very little knowledge of what physical 
properties are required for foam application in cushioning. 
They gave us coded formulations on how to make 2, 3, and 
4 pounds/ft* density foams. When we inquired what the 
difference in compressions would be they had very little 
data. We told them that foam for cushioning had to meet 
definite compression requirements. 


They appear to be in the position of a technical sales- 
man receiving information from the laboratory, which in 
this case is Bayer, and trying to pass it on to other 
research, development, and production groups. Because 
they had very little knowledge of foam technology before 
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their German training they were not in too good a position 
to get from the Germans all they should have received. 
Maybe that’s why some of their personnel are presently in 
Germany. We know that Goodrich, General, Dunlop and 
others had technical personnel in Germany for several 
weeks studying the German operations. If Goodyear 
expects to continue in this field consideration should be 
given to exercising our contract privilege of having a man 
or men visit Bayer. If Goodyear men go to Germany 
several weeks should be spent by a foam technologist or 
chemist at Bayer. We should learn what has been done 
so that our research and development work can profit. 
We can save time and money by not going down some of 
the blind alleys that we know the Germans got into in their 
pioneering days. 


Minutes of the Meeting: 
1. Location of Plant and Laboratory 


The Mobay Chemical Company at the present time 
have their Research Laboratory in Anniston, Alabama, 
and the Research Demonstration Laboratory in St. 
Louis. The latter, which is only an old converted 
garage of approximately 150 ft. x 100 ft. x 24 ft. high, 
has been renovated to include about six small offices, 
a conference room, a test laboratory, and a working 
area in which is contained two pilot plant foam 
machines, a slitter, an oven, and a storeroom. When 
their polyester and polyisocyanate plant in West 
Virginia is built the latter part of this year the 
Research facilities will be moved there, but the 
Demonstration Laboratory will stay in St. Louis. 


2. Foam Machines Available 


They had two foam machines set up, both laboratory 
or pilot plant types. They had available one copy of 
the plans for the machines that are available in Ger- 
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many for making foam and Mr. Barnes took this copy 
back to Akron. Copies will be made and distributed. 
Briefly, the machines described by them are as follows: 
Type LD, a laboratory machine, built after a German 
type, 4 ft. x 6 ft. x 6 ft. approximate dimensions, 
capable of yielding 4 Ibs./min. foam, equipped with 
3 Bosch pumps (1 cylinder, 2 cylinder, and a 6 
cylinder), and a delivery of 2 to 3 months at a cost 
of $5,000. 


Type ML, a laboratory machine, similar to above but 
larger and equipped with a 2 cylinder Bosch pump 
and a 6 cylinder Bosch pump, capable of producing 
13 Ibs./minute and a cost of $10,000. 


Type UBT-63, a continuous batch machine which, with 
present tank equipment, is capable of producing 6 foam 
blocks, or a yield of 13 Ibs. of foam/minute, can be 
used for laboratory or production, equipped with an 
oscillating head to cover approximately 39 inch width, 


and they have one for immediate delivery at $18,500 
or if on order will take 4 to 5 months. 


The type UBK-51, which is used by Continental, 
Dunlop, and Metzler in Munich is now obsolete and 
has been replaced by UBK-62. One of the UBK-62 
is in this country which we suspect is General Tire and 
Rubber Co. 


The UBK-62 has an overall length of 75’ and requires 
2,500 £t2 of floor space. The mixer has a capacity 
of 22 Ibs./minute and the conveyor is equipped with 
sides which link together on the straight away and fan 
out on the turnroll. The pot sizes used are 250 gallon. 
A height of 18 feet in order to handle the inclined 
pouring is required. A width of 2.2 meters (8514 
inches) and 60 ft. lengths can be produced. A 6 month 
delivery is required. One is presently on order and 
can be obtained by Goodyear for September delivery. 
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This machine, as are the others, is made by Karl 
Heinke. The cost is $38,000. 


. Description of Foam Machine 


The machine for making flexible foam and which we 
saw in action is the UBT-63. A description and draw- 
ing of this are shown in Section III of the booklet and 
the drawings given to Mr. Barnes. The mixing head 
is somewhat similar to the one Goodyear is presently 
using. The propeller or mixing shaft is a 10 inch 
cylindrical bar 4 inches of which have four sets of 
rods affixed at 90° angles on the bar and this section 
fits into the mixing chamber. A graphite bearing seals 
the top of the mixing chamber and the top of the rod 
is fixed to the drive by a chuck. The mixer can operate 
at 1,000, 2,000 or 3,000 rpm. 


There are five lines going into the mixing chamber, 
3 for the polyisocyanate, 1 for the polyester, and the 
other for the activator. These lines are equipped with 
overflow cyliners. A 114 HP motor turns the mixer. 
For the TDI a pintle type injection nozzle is used in 
order to get the TDI atomized to insure good distribu- 
tion and mixing. The TDI Borch pump, which is 
6 cylinders, is laid on its side to (1) aid lubrication 
and (2) to prevent leakage of pump. The TDI is fed 
from a drum similar to what we are doing. A nitrogen 
gas cylinder is hooked up to the drum to keep an inert 
gas present as the drum empties. The polyester is 
kept in a pressure tank which can be heated or cooled. 
The activator, which includes the water, surface 
active material, and the amine is fed from a glass 
conical cylinder above the head. 


The mixer is held on a carriage which traverses back 
and forth on a ball bearing mounting. The pumps for 
the activator and TDI are mounted on this carriage as 
is the glass conical cylinder containing the activator. 


393 


As the carriage reaches the end it appears to spring 
back and this movement inhibits the buildup of foam 
on the ends. All pouring is done on a 7° angle inclined 
conveyor. 


The mold, which is aluminum and coated with Johnsons 
wax, is on an inclined conveyer which moves forth 
smoothly at a rate that is set. They conveyor also 
ean be made to move intermittently. Before making 
a run a sample block is made and the density is deter- 
mined. The foam is stripped from the mold after 
30 minutes and after 24 hours it is ready for proces- 
sing. 


. The Foam Slitter 


They have what appears to be an accurate and efficient 
slitting machine capable of reducing the thickness of 
the foam to less than 1/16th inch. It is made by Karl 
Reichert, Stuttgart, Germany. Itisa continuous knife 


blade and the general mechanism is similar to those 
available in this country. 


. Foam Formulations 


The formulation used in making the flexible foam 
appears to be quite similar to what we are using. We 
received no chemical information. Formulations were 
offered in code, such as activator A-11, surface 
activant A-7, etc. We stated that the contract called 
for transfer of chemical formulations. They said they 
were unaware of this, but would check. We suggested 
that the formulations which they were giving us are 
usually passed out gratis by material salespeople and 
that we were paying for chemical know-how. We also 
suggested that if any advance was to be made in this 
development, and a great deal of progress would have 
to be made before it could be considered commercially 
sound, all of us would have to contribute to the 
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advance. We couldn’t do our share working with 
coded formulations. We expressed complete dis- 
satisfaction with their attitude in this matter. 
Formulations are given in the booklet. 


. Foam Quality 


The quality of their foam appears to be equivalent to 
that which we are presently making (DEGA). They 
have poorer compression set and the pore size, 
although smaller, is not as uniform. The skin part is 
not nearly as good as ours. Apparently our wax 
lubricant is superior as well as being cheaper. During 
the foaming and setting period surface bubbles appear 
which they call ‘‘Gersunterblatz”’ or ‘health burps’’. 
These were caused by the gas escaping and if they did 
not form “‘fissuring’’? would result. However, the 
“burps”? made holes in the foam that went down one 
inch or more and resulted in increased scrap. 


They use no cover lids to flatten the surface of the 
foam. Their top surface was quite irregular and had 
a heavy skin. Although they said that heat on the 
foam may be desirable for production operation they 
use none. The foam sets for 24 hours before being 
handled. 


They are able to make only the high-medium compres- 
sion foam. When they make soft foam their permanent 
set and aging properties are destroyed. Their aging 
test is a humidity/high temperature system. Some of 
the samples which they were so proudly displaying on 
their walls had developed considerable tack and were 
discolored. We pointed out that these conditions 
would have to be corrected. These observations by us 
disturbed them as they had thought the samples were 
very good. 
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7. Patent Applications 


We asked for copies of their patent applications which, 
according to our contract, they were supposed to 
supply. At first they said we were not to get these. 
On the following day, after apparently checking with 
their legal department, they said in two weeks they 
would send them. They have several applied for but 
one is being drawn up for filing and in order to include 
this the delay is necessary. 


. Materials 


The materials are described in the booklet. The 
polyester used for flexible foam is Multron R-18 
(Desmophen 2200) and requires 44 hours to make. 
From additional conversations it appears to be a 
diethylene glycol adipate with a small quantity of triol 
which is similar to what we are presently using. Their 
material varies and each batch has to be tested in foam. 
Polyester R-16 (Desmophen 2100) is strictly linear and 
appears to be diethylene glycol adipate. 


The polyisocyanate used, and that which they consider 
the best for foam, is 70/30, 2,4, 2,6 isomer ratio TDI 
(Mondur TD). When 2,4 is used alone a more rapid 
blow occurs and collapse takes place. 


9. Toxicity 


When asked about the toxic properties of the combus- 
tion products of the foam they expressed very little 
concern. They said that suffocation would occur 
before poisoning and latex foam, cotton, or any 
material would act the same. For analysis of TDI in 
the atmosphere they said they would check with their 
toxicologist, Dr. Kelley, and send us the information. 
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10. Licensees 


The following companies are presently licensed by 
Mobay: 


. General Tire & Rubber Co. 
. Goodrich 
. Dunlop 
. Dryden 
. American Collo 
_W. T. Burnett Co. (Baltimore, Textiles, etc.) 
. Curtis-Wright 
. Dayton 
. Troestel Co. 
10. Goodyear Tire & Rubber Co. 


They expect to keep the limit to 20. 
. Production Efficiency 

The foam efficiency for the flexible material according 
to Mobay runs 5 to 10% flush loss (cleaning equipment 
and run through), 20 to 25% scrap on 3 lbs./ft$ 
density, and 5% gas loss. This is for slabs only and 
not cut-out cushions. Some German firms are operat- 
ing on a 60% efficient basis. 


. Scrap 


They have done very little on scrap disposal. By 
grinding fine they have been able to use some of it. 
They showed us a sample containing 20% scrap which 
was discovered, very hard in feel, and had very much 
decreased resilience. 


. Coloring the Foam 


They put the dyes in the activator for introducing them 
to the foam. Organic dyes, referred to as ‘«Heleoecht’’ 
fast dyes in Germany are quite successful. About 
0.3% based on the polyester are used. American dyes 
which are successful are Monastral Blue (duPont), 
Oil Yellow (duPont), Oil Red (duPont), and Philblack 
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A for gray color. They will send us additional in- 
formation on these. 


T. H. RocErs 
Head, Airfoam Research Section 
Research Division 
T. H. Rogers 


ba 
Typed: 5/6/55 


Plaintiffs’ Exhibit 18(c) 


MOBAY CHEMICAL COMPANY 
ST. LOUIS 4, MISSOURI 


April 28, 1955 


Mr. T. A. O’Brien 

The Goodyear Tire & Rubber Company 
1144 East Market Street 

Akron 16, Ohio 


Re: Mosay License 


Dear Mr. O’Brien: 


This will acknowledge, with thanks, receipt of your letter 
dated April 26, 1955, enclosing Goodyear’s check No. 17300 
dated April 21, 1955 in the sum of $20,000 as the initial 
payment for ‘‘Technical Information’’ under Article IV 
of the agreement dated April 5, 1955, relating to isocyanate 
foam. 


The representatives of Mobay will be glad to see the 
Goodyear team and look forward to their visit here on 
May 3rd and 4th to observe the Mobay operations. 


Very truly yours, 


Exaer P. Rucker 
Elmer P. Rucker 
EPRja 
ec. to Mr. David L. Eynon, Jr.—Mobay 
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Plaintiffs’ Exhibit 21 
File No.: 7580/b 
B.T. No.: III-2 
Assign. No.: R92-487-F2 


June 9, 1955 
r. H. J. Osterhof 
Director of Research 
Dinsmore 
Mayl 
. Endres 


TenBroeck 
Ogilby 


: RB. P. 
J. E. 
H.A 
C. H. 
T. A. 
H. A. 
R. E. 
F. W. 
D. W. 
T. R. 
8S. BR. 


From: T. H. Rogers—4 


Subject: Second Meeting of Goodyear and Mobay 
Technical Groups on Polyurethane Foam. 


Attending the meeting (June 7, 1955, Goodyear Research, 
Akron). 


Goopyear Tre & 
Russer CoMPaNyY 


H. J. Osterhof 
A. M. Clifford 
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Mosay Cxemicay Co. 


J. D. Mahoney, 
General Manager of Sales 


E. E. Hardy, 
Research Director 


E. Wienbrenner, 
Bayer Consultant to Mobay 


This meeting was held at the suggestion of J. D. Mahoney 
and resulted from a phone conversation between Mahoney 
and T. A. O’Brien. We had complained to Mr. O’Brien 
about the lack of chemical and technical information 
received at the first meeting in St. Louis and suggested 
that Mobay be called upon to honor their contract. Follow- 
ing the above mentioned phone conversation a letter was 
received from Mahoney (May 23, 1955) giving the chemical 
identification of their coded additives and setting up the 


meeting of the Goodyear and Mobay representatives for 
June 7. 


Summary: 


1. We obtained a greater quantity of technical and 
chemical information from this Mobay group than we 
did from the first. 


. The problem of making good aging low compression 
polyurethane foam is not resolved and Mobay states 
they are still working on this. 


. Patent applications filed by Mobay still have not been 
received by our Patent Department as promised by 
Mobay but they have again promised that we will 
receive them within a month. 


. Methods of accelerated aging testing were discussed. 
They recommended approximately what we were doing 
—high temperature and high humidity conditioning of 
the foam. 
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. Intermittent foaming machines were described by 
Mobay. These are in the development stage. 


. Cost of producing polyurethane foam was discussed. 
The all-in American factory cost was stated to be 
$1.00/pound. Obviously this was not in agreement 
with facts obtained at Goodyear. 


. Volume and distribution of Moltoprene in Europe was 
discussed and up-to-date data have been promised by 
Dr. Wienbrenner. 


. Prepolymer systems of making foam are only used 
for special products. Disadvantages far outnumber 
advantages. 


. ‘Work is being done on using scrap in the foam process. 
No details were given. However, we suspect their 
work is similar to what we did several months ago. 


. They had nothing to advise on making good molded 
cushions. All their work was based on slabs and 
blocks. 


Conclusion: 


We received a lot more from this Mobay group than 
we did from the first group. However, our most important 
problems—good aging low compression foam, good molded 
products, and methods of making a uniform product—were 
not handled. These are our most serious problems and 
they apparently are Mobay’s. 


Our major advantage from this Mobay connection still 
appears to be the machine. They have a smoothly operat- 
ing machine which has gone through several years of 
development and the rough edges have been polished off. 
Our ‘pressure’? mixing head, however, appears to be 
fundamentally superior to theirs. If we obtained one of 
their machines we could improve it by modifying the head. 
This should be considered. 
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No information was given to Mobay on our polyurethane 
development. We were strictly on the receiving end. How- 
ever, several times statements were made by Mobay which 
conflicted with our facts and we challenged them. It was 
the opinion of more than a few in the Goodyear group that 
Mobay was talking from speculation and not from 
laboratory and production facts when attempting to 
answer several questions. 


The fact remains that all of the major companies in the 
polyurethane foam development, whether they are duPont 
or Mobay licensees or not, have had or have technically 
trained men in Germany studying the process. This in- 
cludes Goodrich, Dunlop, General, American Collo, Hudson, 
duPont, Pittsburgh Plate Glass, U. S. Rubber, Mobay, 
and others. It may be profitable for Goodyear, who is 
perhaps the biggest factor in polyurethane foam presently 
in this country, to consider exercising their contract right 
with Mobay to send a man or men to Germany to study 
the development. A complete examination and study of 
the research and development work that has been done, and 
that is presently being done, should be made. A study of 
the polyurethane foam in actual use should be made. 
Production methods, quality, and specifications should be 
examined. Technically trained men with adequate foam 
rubber background may obtain information and know-how 
that would result in savings in both time and money on the 
polyurethane foam project. 


A letter will be sent to Mr. Mahoney listing the data and 
material which they promised to send us during the meet- 
ing. 


Patent Applications from Mobay: 


In accordance with our contract, Mr. O’Brien again 
requested copies of the Mobay patent applications. 
Mahoney stated that these were held up due to sickness 
of one of the attorneys but would be forthcoming shortly. 
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He suggested that the patent information should be con- 
tained within the contracting groups and a letter stating 
this would be sent to O’Brien. 


Chemicals Used in Polyurethane Foam: 


The following catalysts and chemicals were identified in 
Mahoney’s letter of 5/23/55. 


“Catalyst 3 (Activator 10/9) 
Diethylethanolamine adipate (two moles diethyl- 
ethanolamine plus one mole adipic acid). 

“Catalyst 4 (Activator 726-B) 
Hexahydrodimethyl aniline (dimethyl cyclohexyl 
amine). 

“Catalyst 5 (Activator 511) 


A stable activator mixture composed of five parts by 
weight. Additive A-9 (SM) one part phenol, and one 
part sodium phenolate. 

“ Additive A-3 (OM) 
The acid salt of diethylamine and oleic acid (one mole 
oleic acid plus 0.7 mole diethylamine). 


“‘ Additive A-7 (LK-1000) 


Fifty-five percent sulfonated castor oil—oleic acid 
(fifty-four percent H:0). 


«Additive A-9 (SM) 


Thirty-three percent sulfonated castor oil (fifty-four 
percent H:0). Catalyst 8, Diethylethanolamine. 


“¢ Additive A-11 (DAB 6 oil) 
Water free paraffin oil. 

“Additive A-13 (TCEP) 
Trichloroethyl phosphate. 
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A booklet entitled ‘‘Technical Information Assembled 
for Goodyear Tire & Rubber Company’’ was released by 
Mobay (to Rogers) and additional copies are to be sent to 
G. H. Barnes. 


The diethylethanolamine activator was stated to be odor 
free. 


Silicone oil added to the polyester regulates pore size. 
Tables in the booklet depict these properties. 


An index (TDI) number exceeding 100 is considered 
advisable for optimum aging properties. 


A quantitative method for determining isocyanate in air 
was presented in the booklet. This method is a colorometric 
type based on the fact that the color of a 0.17% parofuchsine 
solution in dimethyl formamide after reaction with 
isocyanate and treatment with concentrated HC1 is not as 
yellow as it would be if given the same treatment in absence 
of isocyanate vapors. The degree of color difference to- 
ward red indicates the measure of isocyanate. 


Combustion Products of Polyurethane Foam: 


The possibility of poisonous fire decomposition products 
of polyurethane foam was suggested to the Mobay repre- 
sentatives. They had no laboratory data on this but 
promised to obtain some. It was their opinion that the 
burning of rubber foam in a restricted area would cause 
generation of CO and this was a most toxic gas. From 
their knowledge no casualties have ever occurred from the 
burning of polyurethane foam. 


Soft Compression Foam: 


They know of no method at present time to obtain soft 
compression foam. The use of plasticizer was suggested 
but these introduced new problems. They indicated that 
this problem was the most serious one and it was being 
worked on. 
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Aging of Polyurethane Foam: 


Their suggestion for a good accelerated aging test was 
to subject the sample for 10 days @ 95 to 100% relative 
humidity @ 160° F and determine physical property 
changes. For best aging results all the hydroxyl radicals 
must be satisfied by isocyanate. Hence, an index number 
of 100 or greater. 


When questioned on the possibility of the unreacted TDI 
resulting in skin dermatitis they said experience indicated 
the negative. 


Improved aging is accomplished by (1) use of oil on 
surface to inhibit moisture penetration. (2) larger pore 
size which results in less surface exposed to attack, 
(3) washing foam which leaches out unreacted activator 
and this latter material promotes hydrolysis, and (4) use 
of a dye which may react with the activator and decrease 
its hydrolysis effect. 


In a 7-year period in Europe no major failures of 
polyurethane foam have occurred. It is used in 
furniture, mattresses, and automobile cushioning with 
excellent results. The feel and compression/deflection 
property is definitely thought superior in Europe. On one 
of the big Dutch ships they actually tore out the latex foam 
mattresses and installed polyurethane ones. The popular 
slogan for selling Moltoprene in competition with latex 
foam is ‘You don’t swim in Moltoprene’’. Sales please 
note. 


It was the opinion of Mobay that all foam should be sold 
on a compression @ 50% deflection instead of 25%. What 
furniture cushion or automobile seat (and this is about 
80% of the business) isn’t compressed more than 257% and 
closer to 50% in actual use? This is a good point and 
should be considered. 
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Intermittent Foaming: 


Photographs of a machine for making foam intermittently 
were shown. The machine is a mobile unit employing a 
hand gun apparatus with a capacity of 1.5 liters/min. This 
is used only on rigid foams and has not been adapted to 
flexible foams as yet. 


Another machine based on an intermittent principle has 
been used for flexible foam. It is based on the three com- 
ponents being metered into the cylindrical mixing head and 
then a cylinder rams through the head sealing off the three 
openings through which the components enter the head and 
cleaning out the head itself. The components are contained 
in a continuous flow by by-pass flow pipes. This machine 
could be used for making arm rests and other materials. 
It is still in the development stage. 


Cost of Polyurethane Foam: 


Interrogation of the Mobay group on present selling 
practices and costs of polyurethane foam was initiated. 
How could German made foam be sold for $ 50/ft? (1 inch 
thick) with various discounts actually bringing it closer 
to $ .40/ft?? 


Mobay said that American Collo and General Tire & 
Rubber originally advised on setting up the import duty 
which is = to $ selling cost of German Foam + 25% X 
($2.35 + $ .035.) The cost of German foam blocks ranges 
from $1.17 to $1.25/pound, and in Europe the polyester is 
$ .50/pound and the TDI is $ .60/pound. Some blocks 
were brought through as insulation material and were 
charged only 15% duty. 


Based on a 2% pound/ft® density, and a block trim loss 
of 15%, and a purchase cost of $1.25/pound, German foam 
would cost $ .43/ft? for a 1 inch thick slab in this country. 
Profit and sales expense would be added to this. 


Mobay stated that the German factory cost of German 
foam is $ .70/pound, after scrap is deducted, for slabs. 
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They also said that in the United States the calculated 
factory cost at present raw material costs, and considering 
normal cost for scrap, would be $1.00/pound. The raw 
material cost is better than 75% of the all-in cost. They 
said that this calculated cost represented return on equip- 
ment and American manpower for block or slab production. 


Volume and Distribution of Moltoprene im Europe: 


Wienbrenner stated that in Europe 300 tons/month of 
Moltoprene were produced. Their total foam production, 
which includes latex foam, amounts to about 10% of U.S. 
Production which would be about 20,000,000 pounds/year. 
These two sets of figure do not agree and he admitted they 
were off the cuff but that he would send this data to us. 


Wienbrenner stated that 50% of Moltoprene in Europe 
went into household products; 30% went into cushioning 
which included automobile, furniture, trains, and movie 
houses; and the remainder was used in clothing inner- 
liner, insulation, and shoe insoling. 


The Large German Production Machine: 


The UBK-62, which is the latext German production 
machine and which was described in the first meeting with 
Mobay, was again discussed. A short movie film of this 
machine in action was shown later in the afternoon. The 
machine is 75 ft. in length and requires 2500 ft? of floor 
space. The bottle neck is in slitting the slabs. Develop- 
ment is underway on the use of a hot wire to cut the foam. 
The machine is presently operating on a withe of 1 meter 
but is built to handle 2 meters. The following data, based 
on 1 meter, with continuous slabs were given by Wien- 
brenner. 


Density Conveyor Speed Capacity 
(Ibs/ft*) (ft/min) (Ibs of foam /hr.) 


9 


= 


1 2 
3 13 
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Mobay says that overall time out of the machine is about 
30 minutes and the top is cut in one hour. Oven treatment 
will shorten the time by inhibiting the cooling off tendency. 
After 12 hours of storage the sheets can be slit. Storage 
sponge must be ventilated. 8 air changes/hour all over is 
required. Around the machine 6000 meters*/hr of air is 
pulled in from hood which is approximately 60 ft long. 
Also, good ventilation after storage is required. 


There are about 12 machines in operation in Europe of 
the UBK-51 type. None of the new machines are in 
production but 6 are being made. Although original price 
is $38,000 actually the cost is $44,000 plus freight. 


Prepolymers: 


Prepolymer methods of making foam were discussed. 
Mobay said that higher stress/strain properties are ob- 
tained but poorer aging, compression, and compression-set 
also resulted from use of prepolymer. For stocks that are 
to be sewn which require the high stress/strain values pre- 
polymer may be used. Foam is more difficult to make 
because of higher viscosity. Their recommendation for 
making prepolymer is to add all the TDI to the polyester 
and stabilize it with .02% of acetyl chloride and run 
through the foam machine for mixing. Water and catalyst 
are added for foaming. They will send specific instruc- 
tions for this. 


Use of Scrap in Foam: 


Mobay says they have nothing to recommend at this 
time. They indicated they are presently working on a 
method that would allow the scrap to be liquidized and put 
back in the process. 


Cell Structure: 


Photomicrographs were shown which showed the differ- 
ence between polyurethane foam and latex foam. The 
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latex foam has a column-like structure with very large 
openings. The polyurethane foam consists of some columns 
which resemble the latex foam but also completely skinned 
over cells. These cells are only interconnecting when the 
skins are broken and in flexing they would function similar 
to valves. 


T. H. Rogers 
Head—Airfoam Research Section 
Research Division 
T H Rogers 


am 
Typed : 6/18/55 


Plaintiffs’ Exhibit 22 
June 13, 1955 
Mr. J. D. Mahoney 


General Manager of Sales 
Mobay Chemical Company 
St. Louis 4, Missouri 


Dear Mr. Mahoney: 


We wish to thank you and Drs. Hardy and Weinbrenner 
for your visit with us in Akron last Tuesday. It was 
unfortunate that you had to rush so much in order to 
catch your plane in Cleveland. 


You will recall that during the meeting various subjects 
were discussed concerning which additional data and in- 
formation were promised to be sent to us. From the notes 
which I took during the meeting, data and information on 
the following subjects were to be sent to us. 


1. Copies of patent applications to be sent to Mr. T. A. 
O’Brien. Also a letter stating that this information is to 
be contained within the contracting groups was to be sent 
to him. 
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2. Another copy of the booklet ‘‘Technical Information 
Assembled for Goodyear Tire & Rubber Company”’ was to 
be sent to Mr. G. H. Barnes, Manager, Airfoam Division. 


3. Laboratory data on the combustion products of poly- 
urethane foam in a closed system were to be sent. 


4. Dr. Weinbrenner stated that he would obtain data on 
foam production in Europe and would send this to us. 
The comparative volume production of latex foam should 
be included. If the figures on Europe are unavailable those 
for Germany will suffice. 


5. Dr. Weinbrenner promised to send specific instructions 
to us on the making of prepolymer which is stabilized with 
02% acetyl chloride; also the directions for foaming. 


6. Any up-to-date information on how to make improved 
aging soft compression foam will be appreciated. 


7. Formulation for adhering vinyl sheet to Moltoprene 
using a polyester/isocyanate system. 


Items 3, 4, 5, 6 and 7 should be sent in triplicate to me and 
I will give copies to Mr. Barnes and Mr. O’Brien. 


Tf all of this information is not available at the same 
time, you can send us what you have and forward us the 
rest later. 


We remain with best wishes to you and your organ- 
ization, 


Very truly yours, 


Airfoam Research Section 
T. H. Rogers 
mt 


CC: T. A. O’Brien 
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Plaintiffs’ Exhibit 25 


File No: 7580/b 
B.T. No.: ITI-6 
Assign. No: R92-482-F2 


July 16, 1956 
TO: Dr. H. J. Osterhof 
Director of Research 


FROM: T. H. Rogers and C. E. Snyder 


ee: R. P. Dinsmore T. A. O’Brien 
' J. E, Mayl F. Brunner 
' #H. A. Endres T. B. Burkholder 
A. M. Clifford N. R. Bender 
N. V. Seeger H. A. Pace 


Subject: Meeting of Mobay-Goodyear Groups at 
New Martinsville, W.Va., on July 13, 1956 


The Goodyear men in attendance were A. J. Gracia, R. E. 
Pauley, G. H. Barnes, C. H. Maxwell, R. C. Gannett, J. E. 
Burwell, H. Dannemiller, C. E. Snyder and T. H. Rogers. 
Dr. E. E. Hardy, Research Director of Mobay and his staff 
were in charge of the meeting and demonstrations, and Mr. 
J. D. Mahoney, General Sales Manager, from the St. Louis 
office, was also in attendance. 


Dr. Hardy opened the meeting with a general review of 
the polyurethane foam development; how humidity aging 
had been improved using Catalyst R-18, and with a predic- 
tion that cheaper materials were in the offing. He said he 
had just returned from Germany and he was encouraged 
by ‘their progress in polyurethanes. Intermittent foam 
operation is now a reality for semi-rigid foam and the 
machine is being adapted to elastomeric foam. 


Vulcollan rubber of high durometer A hardness (in ex- 
cess of 90) has made advances where it replaces metal. 
For the automobile, grommets, shock absorbers, door 
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catches, joints, rings, etc. are made by centrifugal casting. 
Samples of an air-hammer handle and a segment of a 
bicycle tire were shown. Present cost of Vulcollan is 
$2.00/pound. 


Coating materials have also increased in importance. In 
Germany they now have a polyisocyanate that has lower 
vapor pressure, Mondur C, and this is in commercial 
production. They have accomplished this by getting rid of 
the lower molecular weight fractions. Germany also has 
produced a new wire coating that has passed all tests @ 
180°F. This is an addition to the presently used material 
and does not replace it. 


They are using polyurethane coatings for nylon, tenting 
equipment and for artificial leather. Because no plasticizer 
is required permanent flexibility is assured. Multranil, 
Impranil and Desmolen are trade names of materials of 
this type which are applied by knife-coating. 


At the end of Dr. Hardy’s review the men in charge of 
the various projects arose and described their accomplish- 
ments. 


The compression/deflection curve, which because of its 
steep climb and leveling off, and which has always been 
an objectionable feature in polyurethane foam, can now be 
corrected and even eliminated by proper coring. The cor- 
ing may be accomplished by (1) Heat forming, (2) Wave 
cutting, and (3) Molding—these are in the order of their 
present ‘‘value”’ or state of commercial possibility. The 
heat forming method consists of heating a metal plug up to 
300°C and pressing it into the foam which melts and a 
‘lug hole”? is thus obtained. It takes less than 10 seconds 
to complete the operation. They visualize making foam 
by the large loaf method, cutting slabs, die-cutting out a 
cushion shape, and then subjecting the underside of the 
cushion to the ‘‘Iug-burning operation’”’ in order to make 
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the Iug holes. No consideration has been given to making 
the dome-shaped surface required for most cushions of 
this type. We were shown this operation later in their 
pilot plant and it has some promise. 


Light weight foams of 14% Ibs/ft? density are a present 
day reality. These formulations are based on Mondur 
TD-30 and Multron R-68 and no major revision of ma- 
chinery or operating technique is required. The compres- 
sion set is higher than for higher density foams. Sheets 
depicting the physical properties of these extremely light 
weight foams were given to us. 


We were told that machine maintenance is extremely 
important for satisfactory material results. Splashing, 
dust in the air, minute particles of trapped air, all of these 
things result in fish eyes, voids in the foam, and poorer 
quality production. They use an extension on their mixer 
which does not exceed 2 inches from the bottom of the 
mold they are pouring. In actual practice this distance 
was no greater than 1 inch. Along this same line they are 
working on a better method of controlling the diameter 
of the mixer opening. As the diameter gets smaller, the 
cell size of the foam gets larger. Goodyear recognized this 
many months ago and a pressure gauge was developed to 
take care of cell size and decrease fissuring. The gauge 
was successful on the Goodyear machine but it presently 
is not being used on the Mobay machine now in use. Mobay 
indicate they are working on a method to control cell size 
which will do away with the different size orifices they are 
now using. From their talk at this meeting, and Dr. Wein- 
brenner’s last meeting in Akron, we guess they are experi- 
menting with a pressure gauge. 


Mobay claims they filter all their polyester. The dirt 
must be kept out of it to avoid holes, ete. 


They showed us foam which was treated on the surface 
with 300°C heat to form a skin. They claim that they can 
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pass a large sheet (60” x 40”) through a roll at this tem- 
perature, at 2 ft/min. This ‘¢skinning operation’’ can also 
be done by a hot press. Scrap may be used by first powder- 
ing it and shaking it on the surface before the ‘‘skinning 
operation’’. Dr. Hardy asserted that foam scrap is non- 
existent in Germany. It is all being used for padding, 
ground filling material, ete. 


Curtiss-Wright is about all set to manufacture under- 
earpet padding. They are avoiding a distributor set-up 
and are trying to save costs by this. A retail price of 
$1.95/yd? and a 5 year guarantee is the present goal. 
Mobay thinks that a 3 Ibs/ft* density and 14” thick slab 
is required. Several samples of undercarpet padding were 
shown. 


During the laboratory trip we saw a small laboratory 
foam machine which sells for around $3000. This is a 
miniature of the big Heneke machine. We saw contoured 
foam being made by placing rubber stoppers under the 
foam which compressed it more in these places as the foam 
passed through the knife and a wave type design surface 
was obtained. This did not appear to be too practical. 
We saw their regular foam machine make a large block of 
114’/ft? density. The bottom skin was rough and very 
large pores were massed over the surfaces that came in 
contact with the metal sides and bottom. They showed us 
a spray apparatus which they use for making semirigid 
foam. They poured two molds having new type lug designs. 
In both cases the outer skin was poor. A very promising 
operation they showed us consisted in passing a 114” x 144” 
strip of polyurethane foam through a heated orifice and the 
square shaped strips emerged with the design of the 
orifice—in this case a door gasket. By bending the freshly 
emerged strip and allowing to to cool, curved shapes can be 
obtained. 


In order to demonstrate the effect of lug design on 
cushioning several cushions had been made up and these 
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were compared with a Sponge Rubber Product latex foam 
cushion. Of the various designs a truncated pyramid core 
cushion and one made with cones protruding from the foam 
top felt the best. However, all were less resilient than the 
latex foam cushion and this was particularly observed when 
one raised from the cushion. Mr. Dannemiller has obtained 
details of these constructions. Charts showing the com- 
pression/deflection properties of these cushion were dis- 
tributed. Graphs showing the compression fatigue at high 
frequency were also shown. 


At ‘the close of the meeting questions were asked of 
each of the Goodyear men. From these questions it was 
asserted by Mobay that— 


(1) There is a possibility of using the spray machine 
for crashpad, limit on the prepolymer used. Mr. 
Maxwell will consider. 


(2) 750,000 Ibs polyurethane being made presently in the 
USA per month and this will be doubled by end of 
month. 


(3) Waste factor of 30-35% is normal, 5 to 8% gas loss, 
and rest in trim. 


(4) Future materials cost—not too much change in poly- 
ester, TDI may go down to $.75-$.80/Ib. 


(5) Cheaper resins, polyether types, may be available 
at $.35/Ib. 


(6) No change in cement. Mr. Burwell said we now have 
a satisfactory one. 


(7) Mr. Mohoney said that by changing from adipic 
acid in the polyester they have a resin which will 
be 8¢/Ib cheaper. This is still in laboratory stage. 
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(8) Polyurethane foam may be heat sealed like vinyl— 
higher temperature required. 


(9) On September 1, 1956 they expect their machine 
patent to issue and they will crack down on violators. 


(10) Burnett in Philadelphia is using all his scrap and 
buying some in Europe. Lily Dache makes pillows 
from it. 


(11) Mobay has 14 licenses. U.S. Rubber is not licensed. 


(12) Concerning foam materials for the automobile 
Mobay thinks that contoured sheet materials, arms, 
backs, headliners, etc. may offer possibilities. 


To summarize the information obtained during this visit 
it appears that: 


(1) Mobay is looking for business and is desperately 
trying to develop Goodyear as a customer. 


(2) The business on resins and polyisocyanates has not 
developed as rapidly as Mobay expected it would 
several months ago. They are greatly disappointed 
in this. 

Mobay is spending at a terrific rate in laboratory 


work and in sales promotional work trying to get 
the ball rolling. 


Mobay has made advances in the technology of 
polyurethane foam and in the design and making of 
cushions. However, they appear to be behind 
duPont in the chemistry of the foams. 


Mobay is beginning to be more active in the coatings 
and solid rubber polyurethane items. Many of the 
samples they displayed were the same we saw being 
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“made last October at the Continental plant in Han- 
over, Germany. 


T. H. Rocsrs 
Head—Airfoam Research Section 


Cart EB. SNYDER 
Head—Condensation Elastomers 
Section 
Research Division 


T. H. Rogers 
Cc. E. Snyder 
be 


Typed: 7/19/56 
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United States Patent Office 2,990,252 
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cures having a pretermined cell size in foamed poly- 
urethane resi 


resins. 
It is a further object ¢o provide processes, steps in 
said processes and apparatus and devices which may be 
employed for effectively and i reproducing 
foamed products of pi ined cell size and struc- 
i novel ture. 
processes, as well as apparatus and do- 
regulating the cell size of said resins in the 
course of their preparation. 


variationstin 
therethrough of reacting materials and evolved gases to 
compensate for such variations. 


invention. 

Some of the more serious problems present in the prep- 
aration of these foamed materials have been the prob- 
lems of obtaining uniform cell size and structure and of 


duction thereof. 
Still another object of the invention is to provide proc- 


to maintain continuously the production of such resin. 

Reference is now made to the accompanying drawi 
which illustrate a novel apparatus and a novel device 
which may be employed in practicing the novel processes 
and step and steps therein of the present invention, all to 
be taken merely by way of illustration and not limitation. 

FIG. 1 illustrates a device for storing, mixing, and re- 
acting the several components used in preparing foamed 
polyurethane resins, said device including our novel dia- 
phragm valve. 

FIG. 2 is an enlarged view of a portion of the valve of 


FIGURE 1 and showing the valve and a mixing head in a 


3 
FIG. 3 is a cross sectional view taken on line I1I—III 
of FIG. 2. 
FIG. 4 is a view taken on line IV—IV of FIG. 2. 


is injected intermittently into said mixer 14 by pump 

12. As sbown in FIG. 2, the mixer 14 comprises a barrel 
15, fed through three inlets 18, 20 and 21 for the intro- 
duction of said three components via flexible hose from 
the separate storage tanks 2, 6 and 10, and an agitator 16 
to aid in the mixing of such components delivered thereto. 
The mixture of such components, while being constantly 
agitated by the stirrer 16, is pressure fed downwardly 
through the central opening in the tapered outlet cap 17. 
According to this invention, there is coupled to said 
outlet cap 17, means for providing a restricted passageway 
communicating with said chamber 15 and with means for 
providing a discharge passageway whereby the material 
fed from the mixer 14 passes through said restricted pas- 
sageway and then through said discharge passageway. In 
the course of the mixing of the reactants in mixer 14 and 
the travel thereof into and through said restricted passage- 
way and into and through said discharge passageway, 
reaction between the reactants is initiated and occurs and 
CO, is evolved, and the resultant gaseous CO; 


resilient or 
wise designed 
variations in pressure within said restricted zone or pas- 


sageway. 

While various devices and construction may be em- 
ployed for the aforesaid purposes, one of them illustrative 
of an embodiment of the invention capable of serving 
both is shown in the drawings, merely for the 
purpose of illustration but without limitation. 

As shown in FIG. 2, a novel valve 24 is coupled with 
said mixing chamber 14 through a conduit or pipe 22 to 
provide a novel combination of this invention. Said valve 
24 comprises a hollow body 30 including a central projec- 
tion 26 whose inner face terminates a small distance in- 
wardly from a face thereof which acts as a seat for a 
diaphragm 28. The body 30 has a pair of passageways, 
with the upper one as shown communicating with the inlet 
tube 22 and the lower one as shown communicating with 
a discharge tube 32. The diaphragm 28 extends across 
said face of body 30 and a bonnet 27 is disposed on the 
other side of said diaphragm. A plurality of bolts secure 
together these elements 27, 28 and 30. In assembled con- 
dition, there is provided a restricted passageway or zone 
25 by the face of projection 26 and the inner face of dia- 
phragm 28, and the zone 25 communicates with inlet and 


a 
ity 


E 
3 
z8 


tending 
length of 10 to 50 ft. or 
cates with a chamber 29 provided 


foamed resin. 

If the cell size of the foamed resin produced is not that 
which is desired, while the process continues, the operator 
merely actuates the control valve 38 to change the fluid 
pressure exerted against the outside of the diaphragm 28 
to change the size of the restricted zone or opening 25 to 
produce solid foamed resin of the desired cell size. 

In the course of the reactants in the mixer 14 being 
mixed together with the aid of the rotating stirrer'16 and 
thereafter in the course of travel of said mix through the 
various passages, reaction is initiated and continues to- 
gether with evolution of gascous CO,, and in addition 
even after the discharge of the CO, laden liquid reaction 
mass from the discharge pipe 32 into a container, reaction 
continues whereupon the mass is converted from the liquid 
state to a solid foamed resin. As the reaction mass passes 
into and through the restricted passageway or zone 25, 
due to varying or fluctuating conditions encountered in 
normal factory practice, there may be effected in said 
mass, which is continuing to react together with evolution 


75 of COs gas, variations in pressure against the interior face 
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5 
of said diaphragm 28. Due to the resiliency or elasticity 
of the diaphragm 28 per se, or duc to its flexibility and the 
resiliency imparted thereto by virtue of the air cushion 
therebebind, the diaphragm 28 automatically moves back 
and forth in response to such variations in pressure there- 
in as said mixture reacts and evolves CO; in its passage 
therethrough, thereby acting as means which automat- 
ically expands and contracts in response to such variations 
in pressure which are relatively small and difficult to 
measure. In fact, said diaphragm 28 acting together with 
the inner face of projection 26 provides a restricted pas- 
sageway or zone which is capable of automatically expand- 
ing and contracting in response to such pressure varia-~ 
tions. Consequently, due to such automatic expansion 
and contraction of zone 25, due to such pressure varia- 
tions, it is possible to obtain greater uniformity of cell 
size in the finished product. Said automatically expand- 
able and contractable zone 25, i 
variations, in certain instances 
thereby providing a self compensator or s¢ 
whereby substantially uniform cell structure may be con- 
tinuously obtained. The advantage of this embodiment is 
that the operator is called upon only to adjust for greater 
variations which he may correct by manipulating valve 38. 
When, 2s sometimes occurs, the variations in conditions 
are such as not to be effectively compensated for by the 
the operator, observing in the course 
size has changed so as to be very 
thout the desired limits thereof, he, 
the apparatus, merely 
adjusts the valve increase the air 
pressure against 
desired degree and 
increase the size or cross 
solid foamed 


f the restricted passageway or 
oduce foamed resin of 


The combination, 2s described and as shown in the 
drawings, affords devices, apparatus and methods for con- 
tinuously producing plastic foamed resins of pre-selected 
uniform cell size and also affords devices, apparatus and 
processes which may be readily and easily controlled for 
continuous operation and at the same time maintaining 
substantial uniformity of cell size, and in addition, even 
while the operation is continuous, the apparatus is capable 
of change to produce foamed resin of a particular cell size 
for a certain period, and then when desired, without any 
stoppage whatever, continuously produce foamed resins 
of uniform and other desired pre-selected cell size. 

The theory of operation we believe to be as follows: 
The valve 24 is set by the setting of the control valve 3$ 

fluid pressure in bonnet 29 is evi- 
In other words, a con- 

de may be ascertained 

pon that side of dia- 

In view of the 


and the 

sageway 25 would be 

15, whereupon micro-sized bubbi 

gas in the reaction mass may increase more 

more uniformly than if they were allowed to grow with 
no control. Thus by regulating the control valve 38 air 
pressure against diaphragm 28 is controlled so that the air 
pressure on diaphragm 28 and the volume or cross sec- 
tional area of zone 25 may be maintained fairly constant 


6 
order to produce a foamed resin having a predeter: 


fluctuation. 

Conversely, if for instance, the volume of such mass 
entering the zone 25 per unit of time should increase, the 
pressure therein would increase thereby resulting in too 
rapid cell growth. However, the resultant pressure in 
zone 25 due to build up of material therein is exerted 
upon the diaphragm 28 and will move diaphragm 28 
thereby enlarging the size of the zone 25, and as a conse- 
quence of such enlargement or increase in cross sec- 
tional area of said zone the velocity of the mass passing 
therethrough is decreased and the pressure thereof in- 
creased, thereby restricting the cell growth and compen- 
sating for such fluctuation. 

Of course, as defore stated, when, as sometimes hap- 
pens, the variation in conditions is so great or of such 
character as to be incapable of being corrected by said 
self-compensator or self-regulator, the operator, without 
any stoppage whatever, merely actuates the valve 38 to 
either increase or decrease the air pressure on the bonnet 
side of diaphragm 28 to decrease or increase the size or 
cross sectional area of zone 25 so that foamed resin of 
the desired cell size is obtained. 

Our novel process and apparatus have been described 
as used with the process of, as well as the apparatus dis- 
closed in, the aforementioned Hoppe et al. patent. It is, 
of, course, understood that our process is not limited to 
tais particular process of mixing the components nor to 
the apparatus disclosed by Hoppe et al. for carrying out 
such mixing. Neither is our process limited to the par- 
ticular apparatus described herein, nor, on the other band, 
is our novel apparatus useful solely in this process. 

As pointed out previously, Hoppe et al. are concerned 
with improved mixing of the various components. They 
provide for the introduction of a catalyst into a reaction 
mixture which comprises a polyisocyanate and polyester 
or polyether in a fine state of subdivision and at a pres- 
sure higher than that of the reaction mixture. This mix- 
ing procedure is carried out before reaction occurs. Ac- 
cording to one embodiment of their invention, the catalyst 
mixture is introduced or injected intermittently into a con- 


qo tinuous stream of polyisocyanate and polyester or poly- 
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ether, which stream is rivanced by means such as a gear 
pump system. To insure adequate penetration of the acti- 
vator mixture into the reaction mixture, the intermittent 
feed enters through a nozzle or nozzles at a relatively 
high pressure and frequency. In a preferred embodiment 
the two reaction components of the reaction mixture, 
namely at least one diisocyanate and at least one polyester 
containing hydroxyl groups, are conveyed separately to 
a mixing device into which they are injected under pres- 
sure through separate nozzles or a common mixing nozzle 
and the catalyst mixture is either conveyed separatcly to 
the reaction device and injected into it under pressure 

mixing nozzle. 


the components (i.c., polyester or polyether containing 
free hydroxyl groups, polyisocyanate and catalyst) used 
in the manufacture of the resin are brought together in 
said mixer, at least one of said means comprising an in- 
jector operating at a pressure substantially higher than 
that in said mixer, and outlet means through which the 
final uniform mixture of components is discharged in the 
liquid state. 

‘As a specific embodiment of Hoppe et al., the apparatus 
may comprise in combination an enclosed mixer, means 
to effect a continuous flow of initial materials, i.c., poly- 
isocyanate and polyester or a polyisocyanate modified 
polyester or polyisocyanate polyether mixture to the mixer, 
means for feeding the catalyst and/or polyisocyanate and 
means for intermittently injecting at high frequency the 
catalyst and/or polyisocyanate in precise quantities into 
a continuous stream of the initial materials by means of 
at least one injection nozzle. 

The initial material or materials and the catalyst are 
stored in tanks and conveyed to the mixing device by 
means of pumps which operate continuously and inter- 
mittently as indicated above. The mixing device may 
contain separate compartments or chambers for injection 
of the components and mixing or it may be constructed 
so that both injection and mixing are carried out in a 
single compartment. In the single chamber mixer, the 
three components, i.c., the polyisocyanate, polyester and 
catalyst are preferably conveyed by their respective pumps 
through separate nozzles into the mixer which preferably 
contains stirring means. 

Mixing time may be varied depending on the propor- 
tions and character of the components employed as well 
as the type of resin desired. Normally the mixing time 
is in the range of 0.5 to 25 seconds, although longer or 
even shorter mixing periods may in some cases be desir- 
able. 

Concerning the introduction of the catalyst or a mix- 
ture of the catalyst plus isocyanate, a relatively high 
velocity is used so that it will adequately penetrate the 
high viscosity polyester and form a uniform mixture. 
This is effected by means of an injection nozzle through 
which the catalyst or catalyst-isocyanate mixture is in- 


8 
to about 5250 p.s.i. However, Hoppe et al. contemplate 
the use of injection pressures which are higher and pref- 
erably substantially higher than the back pressure within 
the reaction or mixing device. Normally, the back pres- 
sure within the device is of the order of from 45 p.s.i. to 
75 p.s.i. depending upon the viscosity of the material and 
the size of the discharge outlet. In the case of low 'vis- 
cosity materials, the back pressure may drop to as low as 
17 ps.i., but with more highly viscous materials, it may 
increase to much higher values than are normally: en- 
countered. As to the frequency of the injection of the 
catalyst or catalyst plus isocyanate, an injection rate of 
about 50 to 10,000 or preferably about 2,000 to 10,000 
injections per minute are carried out. However, we have 
found that even a continuous injection may be used in- 


ponent and thorough mixing of the components is at- 
tained. 

The following examples are given merely to illustrate 
specific methods and apparatus embodying the invention 
which are not to be taken by way of limitation: 


EXAMPLE I 


A polyester was first prepared in the following manner: 
83 mols of diethylene glycol, 76 mols of adipic acid, and 
1.34 mols of trimethylol propane were mixed together 
and heated at an ambient temperature of from 150° to 
440° F. for approximately 4 hours. The acid number of 
the resulting polyester was <1.0. The hydroxyl number 
was between 50 and 55. The water content was <0.1% 
by weight of the polyester. \ 

Tank 6 was then charged with this polyester while 
tank 2 was charged with m-toluene di-isocyanate and tank 
10 was charged with a catalyst mixture comprising 3.0 
parts by weight of N-ethyl morpholine, 1.0 part by weight 
of A-3 (an aliphatic amine-ethylene oxide condensate 
prepared by Mobay Chemical Company), 1.5 parts by 
weight of Witco 77-86 (an aryl-ethylene oxide conden- 
sate prepared by Witco Chemical Company) and 3.6 
parts by weight of water. Tanks 2 and 10 were main- 
tained at room temperature while tank 6 was maintained 
at a temperature between 60 and 70° F. 

Control valve 38 was adjusted so that air pressure of 
10 p.s.i. was maintained upon diaphragm 28. 

The toluene di-isocyanate was pumped by pump 4 at a 
rate of 4 pounds per minute, the catalyst mixture was 
pumped by pump 12 at a rate of 1.5 pounds per minute 
and the polyester was pumped by pump 8 at a rate of 
10 pounds per minute to mixer 14. The polyester was 
pumped continuously while the diisocyanate and catalyst 
were injected into mixer 14 at a rate of 7200 injections 
per minute and 2400 injections per minute respectively. 
The above reaction mixture was thoroughly mixed in 
mixer 14 for about 1.5 seconds. The ratio of the com- 
ponents as admixed in the mixer was 15.5 pounds poly- 
ester, 7.25 pounds isocyanate, and 1.5 pounds catalyst. 
Thereafter the mixture which had begun to react and to 
evolve carbon dioxide was discharged from mixer 14 
through pipe 22, valve 24, and pipe 32 from which a 
liquid, gaseous CO, laden, reaction mass was finally dis- 
charged into a movable conveyor (not shown) and where- 
in it was converted into a solid foamed resin. While the 
Teaction mass traveled through passage or zone 25, the 
pressure in passage 2§ was maintained at a substantially 
constant value based on the original adjustment of! valve 
38 and due to compensatory movement of diaphragm 28 
both towards and away from projection due to variations 
in pressure of said material on the other side of diaphragm 
in the course of the passage of said mass through said 
zone, cell size uniformity was automatically maintained. 
The resulting flexible foamed resin had a regular and 
uniform cell structure of approximately ¥4o of an inch 
in diameter. The density of the product was 2.0 pounds 


troduced at a pressure in the range of about 1200 p.si. 78 per cubic foot. 
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‘ank 6 was charged with the polyester of Example I 
while tank 2 was charged with m-toluene diisocyanate 
and tank 10 charged with a catalyst mixture containing 
1.8 parts by weight n-cethyl morpholine, 2.2 parts by 
weight n-coco morpholine, 5.3 parts by weight of emulsi- 
fier and 2.1 parts by weight water. Tanks 2 and 10 were 

i hile tank 6 was main- 

F. 


pump 8 at a rate 
14. The polyester 


injections per minute 
respectively. thoroughly 
mixed in mixer 
ratio of the components as 
100 parts polyester, 32 parts isocyanate and 8.9 parts 
catalyst. Thereafter the mixture which had begun to re- 
act and to evolve carbon dioxide was discharged from 
mixer 14 through pipe 22, valve 24, and discharge tube 
32 from which a liquid gaseous CO, laden reaction mass 
was finally discharged into a moving conveyor (not 
shown) wherein it was converted into a solid foamed 
resin. While the reaction mass traveled through passage 
25, the external pressure: in passage 25 was maintained 
at a substantially constant value based on the original 
adjustment of valve 38 and duc to such compensatory 
movement of diaphragm 28 both towards and away from 
projection 26 duc to variations in pressure on the other 
side of and capable of, being automatically corrected 
by said diaphragm in the course of the passage of said 
reaction mass through said zone, uniformity of cell size 
was automatically maintained. The resulting flexible 
foamed resin had a regular and uniform cell structure 
of approximately 30 of an inch in diameter. The density 
of the product was 3 pounds per cubic foot. 


EXAMPLE Ill 


Tank 6 was charged with the polyester of Example I 
while tank 2 was charged with m-tolucne diisocyanate 
and tank 10 charged with a catalyst mixture containing 
1.5 parts by weight n-methyl morpholine, 2.1 parts by 
weight n-coco morpholine, 3.9 parts by weight emulsi- 
fier and 1.2 parts by weight water. Tanks 2 and 10 
were maintained at room temperature while tank 6 was 
maintained at a temperature between 60° and 70° F. 

Control valve 38 was adjusted so that a pressure of 7 
p.s.i. was maintained upon diaphragm 28. 

The toluene diisocyanate was pumped by pump 4ata 
rate of 2.3 pounds per minute, the catalyst mixture was 
pumped by pump 12 at a rate of 0.62 pound per minute 
while the polyester was pumped by pump 8 at a rate of 
10 pounds per minute to mixer 14. The polyester was 
pumped continuously while the diisocyanate and catalyst 
were injected into mixer 14 at a rate of 7,200 and 1,200 
injections per minute respectively. The above reaction 
components were thoroughly mixed in mixer 14 about 
1.5 seconds. The ratio of components as admixed in 
the mixer was 100 parts by weight polyester, 23 parts 
by weight isocyanate and 6.2 parts by weight catalyst. 
Thereafter the mixture which had begun to react and to 
evolve carbon dioxide was discharged from mixer 14 
through pipe 22, valve 24 and pipe 32 from which a 
liquid, gaseous COz laden, reaction mass was finally dis- 
charged into a moving conveyor (not shown) whercin 
it was converted into a solid foamed resin. While the 
reaction mass traveled through passage 25, the external 
pressure in passage 25 was maintained at a substantially 
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38 and due to com! movement of diaphragm 
28 both towards and away from projection 26 due to 
variations in on the other side of and capable 
of being automatically corrected by said diaphragm in 
the course of the passage of said reaction mass through 
said zone, uniformity of cell size was automatically main- 
tained. The resulting flexible foamed resin had a reg- 
ular and uniform cell structure of approximately 40 
of an inch in diameter. The density of the product was 
5 pounds per cubic foot. 

In the preceding examples, the m-toluene diisocyanate 
comprised the 2,4 and the 2,6 isomers in a 80:20 parts 
by weight ratio. 

It must be appreciated that the operating ranges of 
the air pressure maintained upon diaphragm 28 will vary 
depending upon the size of the valve and diaphragm, the 
material of the diaphragm and the rate of flow of the 
materials through it. In general, when a % inch dia- 
phragm valve using a %2 inch butyl rubber diaphragm 
is employed, the pressure maintained upon the diaphragm 
may vary over wide limits, and may vary from 0 to 50 
p.s.i. 

In general, the present invention is applicable to the 
production of foamed plastics, both rigid and flexible, 
using any of the previously referred to organic com- 
pounds having at least two reactable hydrogen atoms and 
capable of reacting with a polyisocyanate. In one spe- 
cific embodiment, the invention may be practiced using 
a polyester having an acid number of from about 0.5 to 
about 80. As used throughout the specification and in 
the claims, the expression “polyester” includes any prod- 
uct produced by the reaction of a polyhydric alcohol or 
mixtures thereof and a polybasic acid or mixtures there- 
of. The polyesters that are used are prepared from a 
polyhydric alcohol-polybasic acid mixture in which the 
ratio of hydroxyl groups to carboxyl groups is within 
the range of from about 3 hydroxyls:1 carboxyl to 4 
hydroxyls:5 carboxyls. Thus, for example, polyesters 
which are well suited for use can be produced by react- 
ing polybasic acids or mixtures thereof, such as, succinic 
acid, adipic acid, sebacic acid, isosebacic acid, azelaic 
acid, citric acid, lactic acid, phthalic acid, terephthalic 
acid, etc., or other similar ester-forming compounds, such 
as phthalic anhydride, maleic anhydride, etc. with ap- 
propriate quantitics or polyhydric alcohols, such as ethyl- 
ene glycol, diethylene glycol, triethylene glycol, propyl- 
ene glycol, 1,4 butylene glycol, glycerol, trimethylol 
propane, pentaerythritol, mannitol, sorbitol, etc., as well 
‘as mixtures thereof. Moreover, in addition to such poly- 
esters, the improved plastic products of the invention 
can be produced using any of the so-called modified poly- 
esters of the art. Modified polyesters are produced by 
adding agents, such as, oleic acid, castor oil, linseed oil, 
resin copal, rosin, etc. to the polybasic acid-polyhydric 
alcohol formulation prior to converting same, by appro- 
priate means, into the desired polyester. 

The method employed in producing the polyesters them- 
selves used in preparing our novel foamed plastic products 
is not a part of, and, hence, does not limit the scope of, 
the invention. In general, polyester compositions fully 
suited for use can be prepared by any of the procedures 
well known to the art. As indicated heretofore, it is pre- 
ferred that they be prepared from such quantities of poly- 
basic acids and polyhydric alcohols as will provide a ratio 
of hydroxyl groups to. carboxyl groups in the reaction 
mixture which is within the range of from about 3 hy- 
droxyls :1.carboxyl to 4 hydroxyls :5 carboxyls. More- 
over, while in its broadest embodiment, the invention con- 
templates the use of a polyester having an acid number 
within the range of from about 0.5 to about 80, the use 
of a polyester having an acid number of from about 0.5 
to about 25 has been found to bring about particularly 
outstanding results. Furthermore, in the preferred prac- 
tice of the invention, the polyester used will have a water 


constant value based on the original adjustment of valve 76 content of from about 0.1% to about 5.0% by weight. 
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The following examples are formulations employed in 
producing a few of the polyesters that can be used. When 
suitably adjusted to an acid number within the range of 
from about 0.5 to about 80 and, preferably, when ad- 
justed to a water content of from about 0.1% to about 
5.0% by weight, any of the following polyesters can be 
used in producing some of the products of this invention 
with equally outstanding results. It should be understood, 
however, that in setting forth these specific formulations, 
we do not intend to restrict the invention to the use 


Formula A 
Mols 


Trimethylol propane 
Phthalic anhydride 


Phthalic anhydride 
Oleic acid 


As has been disclosed above, polyester resins employed 
in producing the foamed plastic products have a water 
content within the range of from 0.1% to 5.0% by weight. 
However, the important consideration is not the presence 
of the small quantity of water in the resin itself. Rather, 
it is the presence of the water in the reaction system. It 
is well known in the art that, although foamed products 
can be obtained by the reaction of a polyester resin and 
a polyisocyanate in the absence of water, the presence of 
small quantities of water in the reaction system contrib- 
utes greatly to the production of plastic products of de- 
creased density. Use of a water-containing polyester resin 
is merely a simple expedient for insuring the presence of 
that quantity of water. Thus, since the manner in which 
water is incorporated into the reaction system is of no 
importance whatsoever to the operability of the inven- 
tion, its presence can be provided for in any one of several 
ways. The resin to be used can be produced in such a 
manner that it will contain the quantity of water required 
by the system for completely satisfactory results or water 
can be incorporated by suitable means into the resin at 
some time prior to its use. In addition, the required 
quantity of water can be incorporated into the reaction 
mixture in combination with a non-ionic wetting agent or 
by use of one or more metallic salt hydrates in the man- 
ner disclosed in U.S. Patent 2,577,279. Effective non- 
ionic wetting agents include, among others, alkylated 
phenoxy polyethoxy ethanols, polyoxyalkylene derivatives 
of hexitol anhydride partial Jong chain fatty acid esters 
and water-soluble hydroxylated resins. The metallic hy- 
drate salts which are similarly effective include sodium 
acetate trihydrate, manganous chloride tetrahydrate, 
cupric nitrate hexahydrate, magnesium bromide hexahy- 
drate, lithium salicylate hemihydrate, and calcium chloride 
hexahydrate. 

The polyethers which we may use comprise ¢.g., poly- 
ethylene glycols of molecular weight of 1,000; 2,000 and 
up to 4,000, polypropylene glycols of the same molecular 
weight and graft polymer mixtures of polyethylene and 
polypropylene glycols having a molecular weight of 2,000 
to 4,000. Ethylene oxide and propylene oxide conden- 
sates with amines, glycerine, hexane triol, trimethylol 
propane, etc., having molecular weights of 2,000 to 4,000 
are also useful. é 

The polyester or polyether employed is reacted with a 
composition containing more than one isocyanate group 
and referred to generically as a polyisocyanate. Included 
within this category are various polyisocyanate com- 
pounds, and mixtures thereof, blends containing a poly- 
isocyanate and one or more high molecular weight 
thermoplastic film-forming additives and polyisocyanate 
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addition products. The polyisocyanate reactant can’ be 
replaced either in whole or in part, by a polyisothiocyanate 
compound. Products having excellent properties and 
characteristics can be produced by reacting the polyester 
with a polyisocyanate compound such as metatoluene' di- 
isocyanate or with an addition product thereof. Other 
useful polyisocyanates are other isomers of tolucne'di- 
isocyanate, ¢.g., p-toluene diisocyanate and mixtures of 
these isomers, diphenyl diisocyanate, triphenyl diiso- 
cyanate, diphenylmethane diisocyanate, ethylene diiso- 
cyanate, m- and p-phenylene diisocyanate, propylene 1,2, 
diisocyanate, and triphenylmethane triisocyanate. 

The polyisocyanate addition products that may be used 
are compositions such as are disclosed in U.S. Patent 
2,602,783. These are products produced by reacting a poly- 
isocyanate with a compound, or with a mixture of com- 
pounds, having more than one functional group or radi- 
cal, each of which groups or radicals contains at least 
one labile hydrogen atom capable of reacting with the 
polyisocyanate compound by addition polymerization. 
Examples of compounds containing such reactive groups 
and radicals are: (1) polyfunctional aliphatic alcohols, 
such as 2-methyl-2,4-pentanediol; 1,4-hexanediol; 1,5- 
pentanediol; ethylene glycol; diethylene glycol, etc.; (2) 
polyfunctional phenols, such as resorcinol; pyrocatechol; 
pyrogallol, etc.; (3) bifunctional metal soaps, such as, 
aluminum monostearate, aluminum monooleate, alumi- 
num monopalmitate, bismuth monostearate, etc. Fur- 
thermore, addition products of the type produced by re- 
acting a polyisocyanate compound with a polyfunctional 
amino alcohol such as 2-amino-1-butanol, 1,3-amino 2- 
propanol, a polyfunctional aliphatic or aromatic amine 
or a polyfunctional thioglycol can be used. A very useful 
polyisocyanate is m-toluene diisocyanate containing 4% 
by weight of ethyl cellulose. 

Prepolymers may likewise be used in the reaction mix- 
ture. These are reaction products of polyisocyanates 
with polyethers or polyesters and have present isocyanate 
groups and hydroxyl groups in a ratio of from 1.05 
(NCO):1 (OH) to 4 (NCO):1 (OH). 

Our embodiments have been carried out with the em- 
ployment of catalysts for the reaction between the poly- 
ester and polyisocyanate since we have described: the 
procedure of Hoppe et al., supra. However, use of ¢ata- 
lysts is optional i.e., polyesters or polyethers and polyiso- 
cyanates may be mixed and reacted together in their ab- 
sence and such a reaction may be handled according to 
our process for regulating cell structure. Should catalysts 
be used such may be, for instance, selected from the fol- 
lowing materials: N-alkyl morpholines, ¢.g., N-methyl 
morpholine, N-ethyl morpholine, tertiary amines, :¢.g., 
trimethyl amine, triethy! amine, dimethyl hexahydro- 
aniline, diethyl hexahydroaniline, piperazine and deriva- 
tives of piperazine. 

We have demonstrated our novel process, novel device 
and novel apparatus for controlling cell structure in 'con- 
junction with a mixing procedure an example of which 
procedure is that described by Hoppe et al., supra and 
have employed therewith adjustable presettable and ‘self- 
regulating means, example of which is the novel type of 
diaphragm valve 24 together with the adjustable air prea- 
sure to provide various combinations. It is understood 
that other mixing procedurcs may be used in place of 
the Hoppe et al. procedure and other mechanical means 
may be used in our process to regulate or control the 
size and/or uniformity of cell formation. For instance, 
our process may be accomplished by the use of any ad- 
justable means which can vary flow rates and pressures 
through a delivery pipe. Such means may be activated 
by gas, hydraulic, mechanical, electrical or electronic 
means. ‘ 

Also, our novel valve may be used in other processes be- 
sides our process for controlling uniformity of cell struc- 
ture. For instance, our valve may be successfully em- 


75 ployed to maintain flow pressures of fluids, i.c., liquids and 
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gases, at a constant rate despite fluctuations of delivery 

and delivery rates. It may also be used to con- 
trol flow pressures of mixturcs of fluids, e.g., mixtures of 
liquids, mixtures of gases, or mixtures of liquids and gases 
in spite of variations in delivery pressures or rates. Solids 
may also be present in such fluids or fluid mixtures. The 
valve need be only preset and will maintain a constant 
flow pressure continuously and automatically without fur- 
ther manipulation. 

It is to be understood that the following claims are in- 
tended to cover all the generic and specific features of 
the invention herein described, and all statements of the 
scope of the invention, which as a matter of language 
might be said to fall therebetween. 

We claim: 

1. Ay for producing foamed plastic material 
comprising a plurality of means for separately storing a 
plurality of materials being reactants which when in ad- 
mixture with each other are capable of being Treacted to- 
gether for the production of a reacting mass accompanied 
by the evolution of a gascous component in the course of 
the ultimate production of said foamed plastic material 

wherein there is initiated said 
evolution of said gaseous 
component, means to said plurality of storage 
means and to said second mentioned means for conduct- 
ing said materials from said plurality of storage means 
into said second means, receiving means in which said 
mass is ultimately converted into said foamed plastic 
material, control means, means for conducting said re- 
acting mass from said second means to said control 
means, means for conducting said reacting mass from 
said control means to said receiving means, said control 
means including a wall flexible towards and away from 
another wall thereof in a path transversely of the path 
of travel therebetween of said reacting mass in the pas- 
sage of said reacting mass therebetween in response to 
pressure variations exerted by said reacting mass on said 
first mentioned wall during the passage of said reaction 
mass therebetween thereby to compensate for said varia- 
tions in pressure for aiding in effecting substantially uni- 
form predetermined cell size in the foamed plastic mate- 
rial ultimately produced, means for applying fluid pres- 
sure to said first mentioned wall in a direction towards 
said other wall, and means for varying said pressure. 

2. Apparatus for continuously producing foamed plas- 
tic material comprising a plurality of means for respec- 
tively storing a plurality of different materials, at least 
some of said materials being reactants which when in 
admixture with each other are capable of being reacted 
together for the production of a reacting mass accom- 
panied by the evolution of a gaseous component in the 
course of the ultimate production of said foamed plastic 
material therefrom, means whercin there is initiated said 
reaction accompanied by the evolution of said gaseous 
component, means connected to said plurality of storage 
means and to said second mentioned means for conduct- 
ing said materials from said plurality of storage means 
into said second means, receiving means in which said 
mass is ultimately converted into said foamed plastic ma- 
terial, control means, conducting means for conducting 
said reacting mass from said second mentioned means 
to said control means, conducting means for conducting 
said reacting mass from said control means to said re- 
ceiving means, said control means having a restricted 
passageway in the course of passage of said reacting ma- 
terial through said control means in the travel of said 
mass from said first mentioned conducting means to said 
second mentioned conducting means, a wall of said pas- 
sageway defined by a diaphragm flexible back and forth 
with respect to another wall thereof in a path trans- 
versely of the path of travel therebetween of said reacting 
mass in the passage of said reacting mass through said 
passageway in response to pressure variations exerted on 
said diaphragm by said reacting mass passing through 
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said passageway to compensate for said pressure varia- 
tions thereby to aid in effecting predetermined cell size 
in the material ultimately produced, means for applying 
pressure to the exterior surface of said diaphragm and 
means for varying at will said pressure applied to said 
exterior surface of said diaphragm to vary at will the 
cross sectional area of said passageway in a path trans- 
versely of the path of travel of said reacting mass through 
said passageway thereby to change at will the cell size 
of said foamed plastic material ultimately produced 
whereby the continuous jon of ultimate foamed 
plastic materials of respectively different cell sizes may 
be effected. 

3. Apparatus for producing foamed plastic material 
comprising a plurality of means for separately storing a 
plurality of materials being reactants which when in ad- 
mixture with each other are capable of being reacted to- 
gether for the production of a reacting mass accompanied 
by the evolution of a gaseous component in the course 
of the ultimate production of said foamed plastic ma- 
terial therefrom, second means wherein there is initiated 
said reaction accompanied by the evolution of Said gase- 
ous component, means connected to said plurality of 
storage means and to said second mentioned means for 
conducting said materials from said plurality of storage 
means into said second means, receiving means in which 
said mass is ultimately converted into said foamed plas- 
tic material, conducting means connected to said second 
means for conducting said reacting mass from said sec- 
ond means to said receiving means, a portion of said 
conducting means including an expandable and contract- 
able wall yieldable towards and away from an opposite 
wall thereof in a path transversely of the path of travel 
therebetween of said reacting mass in the passage of said 
reacting mass through said portion in response to pressure 
variations exerted by said reacting mass on said expand- 
able and contractable wall during passage of said reacting 
mass through said portion to vary the internal cross sec- 
tional area of said portion in a path transversely of the 
path of travel of said reacting mass therethrough thereby 
to compensate for said pressure variations to aid in ef- 
fecting predetermined cell size in the foamed plastic ma- 
terial ultimately produced, means for applying fluid pres- 
sure to said expandable and contractable wall in a direc- 
tion opposite to that exerted on said wall by said reacting 
mass in its passage through said portion and means for 
varying at will said fluid pressure applied to said expand- 
able and contractable wall to expand and contract at 
will said expandable and contractable wall in a path 
transversely of the path of travel of said reacting mass 
through said portion to vary at will the internal cross 
sectional area of said portion in a path transversely of 
the path of travel of said reacting mass through said por- 
tion thereby to change at will the cell size of said foamed 
plastic material ultimately produced whereby the con- 
tinuous production of ultimate foamed plastic materials 
of respectively different cell sizes may be effected. 

4. Apparatus for producing foamed plastic material 
comprising a plurality of means for separately storing a 
plurality of materials being reactants which when in ad- 
mixture with each other are capable of being reacted 
together for the production of a reactng mass accom- 
panied by the evolution of a gaseous component in the 
course of the ultimate production of said foamed plastic 
material therefrom, second means wherein there is ini- 
tiated said reaction accompanied by the evolution of 
said gaseous component, means connected to said plu- 
rality of storage means and to said second mentioned 
means for conducting said materials from said plurality 
of storage means into said second means, receiving means 
in which said mass iS ultimately converted into said 
foamed plastic material, conducting means connected to 
said second means for conducting said reacting mass from 
said second means to said receiving means, a portion of 
said conducting means having a restricted passageway, 3 
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passage 

vary the cross sectional area of said passageway trans- 
versely of the path of travel of said reacting mass there- 
through thereby to compensate for said pressure varia 
tions for aiding in effecting predetermined cell size in the 
foamed plastic material ultimately produced, means for 
applying fluid pressure to the surface of said diaphragm 
exteriorly of said passageway and means for varying at 
will said fluid pressure applied to said diaphragm to move 
at will said diaphragm in a path transversely of the path 
of travel of said reacting mass through said passageway 
thereby to change at will the cell size of said foamed 
plastic material ultimately produced whereby the con- 
tinuous production of ultimate foamed plastic materials 
of respectively different cell sizes may be effected. 

$. Apparatus for the continuous production of foamed 
plastic materials comprising a plurality of storage means 
for respectively carrying a plurality of different compo- 
sitions of matter, at least some of which when mixed with 
each other are reactants capable of being reacted with 
each other with evolution of a gaseous component, a 
chamber in which said reaction is initiated, a plurality of 
pumping and conducting means for respectively feeding 
said compositions of matter from said chamber, recciv- 
ing means in which the reacting mass is ultimately con- 
verted into said foamed plastic material, conducting means 
for conducting said reacting mass from said chamber into 
said recciving means, a portion of said conducting means 
having a restricted passageway and inlet and outlet pas- 
sageways communicating said restricted passageway, a 
wall of said restricted passageway defined by the inner 
surface of a contractable and expandable diaphragm yield- 
able towards and away from the inner surface of another 
wall thereof in a path transversely of the path of travel 
of said mass from said chamber to said receiving means, 
all of the extremities of said inlet passageway located 
outside the outer periphery of said inner surface of said 
other wall, with an extremity of said inlet passageway 
being adjacent to a portion of said diaphragm, said por- 
tion being spaced from the center of and near the periph- 
ery of said diaphragm, all of the extremities of said out- 
let passageway located outside the outer periphery of said 
inner surface of said other wall, with an extremity of said 
outlet passageway being adjacent to a portion of said dia- 
phragm, said last mentioned portion being spaced from 
the center of and near the periphery of said diaphragm. 

6. Apparatus of the class described comprising first 
means for storing a reactant, second means for storing 
a sccond reactant, a chamber in which reaction is initiated 
between said reactants, means for pumping and conduct- 
ing said first mentioned reactant from said first_ means 
into said chamber, means for pumping and conducting 
said sccond reactant from said second means into said 
chamber, means for receiving the reaction mass from 
said chamber, control means having inlet and outlet pas- 
sageways, means coupled with said chamber and said con- 
trol means for conducting said mass from said chamber 
into said inlet passageway, means coupled with said con- 
trol means to conduct said mass from said outlet passage- 
way to said recciving means, said control means having 
a restricted passageway for conducting said mass in its 
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course of travel from said inlet passageway to said outlet 
passageway, a wall of said restricted passageway defined 
by the inner surface of a diaphragm flexible towards and 
away from the inner surface of an opposite wall thereof 
in a path transversely of the path of travel of said mass 
through said restricted passageway in the course of its 
travel from said inlet passageway to said outlet passage- 
way, the ends of said inlet passageway being located: out- 
side of the entire area within the outer periphery of said 
inner surface of said opposite wall, with one extremity 
of said inlet passageway being located adjacent to a 
portion of the inner surface of said diaphragm near the 
periphery of and spaced from the center of said: dia- 
phragm, the ends of said outlet passageway being located 
outside of the entire area within the outer periphery of 
said inner surface of said opposite wall, with one extremi- 
ty of said outlet passageway being located adjacent an- 
other portion of said diaphragm near the periphery of and 
spaced from the center of said diaphragm, means for ap- 
plying fluid pressure to the exterior surface of said dia- 
phragm in a direction towards said inner surface of said 
opposite wall and means for at will varying said pressure. 
“7. A fluid control comprising a body member having 
inlet and outlet passageways and including an inner pro- 
jection having an inner face, a flexible diaphragm coupled 
with said body member and having its inner face disposed 
opposite the inner face of said projection to provide a 
restricted passageway of variable cross sectional area 
transversely of the path of travel of material during the 
travel of said material between the inner face of said 
diaphragm and the inner face of said projection, said 
inlet and outlet passageways communicating with said 
restricted passageway, being spaced from each other and 
being entirely disposed outside of the entire area within 
the outer periphery of said inner face of said projection, 
means coupled with said body member for applying fluid 
under pressure to the outer face of said diaphragm ex- 
ternally of said restricted passageway, and means for at 
will varying said pressure. 

8. A fluid control comprising a body member having 
inlet and outlet passageways, and including an inner pro- 
jection having an inner face, an expandable and contract- 
able diaphragm coupled with said body member, the inner 
face of said projection spaced from and disposed opposite 
the inner face of said diaphragm to provide a restricted 
passageway therebetween for the passage of material in 
the course of travel thereof from said inlet passageway to 
said outlet passageway, all ends of said inlet passageway 
being located outside of the entire area within the outer 
periphery of said inner face, one end of said inlet passage- 
way located adjacent a portion of the inner surface of said 
diaphragm, said portion being spaced from the center of 
and being near the periphery of said diaphragm, all ends 
of said outlet passageway being located outside said en- 
tire area within the outer periphery of said inner face, 
one end of said outlet passageway located adjacent an- 
other portion of said inner face, said other portion being 
spaced from said first mentioned portion, said other por- 
tion being near the periphery of said diaphragm and 


60 spaced from the center of said diaphragm. 
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PROCESS FOR THE MANUFACTURE OF 
POLYURETUANE PLASTICS 


Peter Hoppe, Troisdorf, and Erwin Weinbrenner and 
Cornclius Miihthausen, Leverkusen-Bayerwerk, and 
Kari Brecr, Koln-Flittard, Germany, assignors, by 
direct and mesne assignments, of one-half to Farhen- 
fabriken Rayer Aktiengesclischaft, Leverkusen-Bayet- 


werk, Germany, a corporation of Germany, and one- wy 


half to Mobay Chemical Company, St. Louls, Mo., a 
corporation of Delaware 


Original No. 2,764,565, dated September 25, 1956, Serial 
No. 527,106, August 8, 1955. Application for reissuc 
July 18, 1957, Scrial No. 675,793 


Claims priority, application Germany December 24, 1951 
30 claims. (Cl. 260—2.5) 


Matter enclosed in heavy brackets [J appears in the 
original patent but forms no part of this reissue spccifi- 
cation; matter prioted in italics indicates the additions 
made by reissue. 


This invention relates to an improved process and ap- 
paratus for the manufacture of porous and homogencous 
polyurethane plastics of rigid, semi-rigid or elastic con- 
sistency. The application is a continuation-in-part of 
our copending application Scrial No. 327,522, filed 
December 23, 1952. 


The formation of polyurethane plastics involves csscn- 


tially a polyaddition between polyesters and polyivo- 
cyanates although, in compounding to obtain the final 
products, other materials, such as fillers, accelerators 
and/or cross-linking agents are desirably added. When 
foamed products are sought, water or an aqueous solu- 
tion may also be employed. The plastic materials hav- 
ing a specific gravity of about 0.02-1.0 arc porous and are 
classified as foamed plastics; those which have a specific 
gravity of about 1.0-1.4 are non-porous and are desig- 
nated as homogencous plastics. 

The process of the invention involves a complex scrics 
of physical-chemical reactions wherein heat is evolved, 
viscosity changcs are effected and rapid and uniform 
mixing of materials of widely different viscositics is 
necessary. By proceeding according to the present in- 
vention, applicants have been able to control these con- 
ditions to a degree heretofore unattainable and products 
may be produced which are not subject to the deficiencies 
of the prior art but are uniform in texture and rcpro- 
ducible in quality. Thus, in contrast to the prior art 
products, the plastics of the present invention are more 
uniform in appearance, have a more regular cell struc- 
ture and are reproducible to a high degree. Shrinkage 
after curing (i. ¢., within a few minutes after the initial 
foam rise has been completed) which is a primary prob- 
lem in the manufacture of light foams is held to a mini- 
mum as a result of the present invention. Whereas it 
was considered essential to mix the components neces- 
sary for formation of the polyurethane plastics for scvcral 
minutes in the prior art processes, the process of the in- 
vention (carried out in the apparatus invented therefor) 
normally requires a mixing time of the order 0.5 to 25 
seconds, 

In the formation of polyurethane plastics by the process 
of the instant invention, the condensation of polyesters 
and polyisocyanates is carried out in the presence of an 
“activator mixture” (the term “activator mixture,” as 
used herein, is meant to include at least one accelerator 
and/or cross-linking agent to which may be added water 
or an aqueous solution, if necessary). The activator 
mixture is introduced into the reaction mixture in a fine 


a) 
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state of subdivision at an clevated pressure substantially 
higher than that of the reactant mixture, Mixing of the 
components is effected in an enclosed vessel for a short 
period of time, and the resultant product is discharged 


+ while still in the liquid state and before any substantial 


liberation of gases has taken placc. It is preferred to 
introduce the activator mixture into the polyestcr-poly- 
isocyanate intermittently for most cffcctive operation. 
However, it is possible to control conditions so that, in 
certain operations, a continuous fced for this component 
may be utilized. The activator mixture is introduced 
into the polyester-polyisocyanate shortly before the poly- 
addition reaction takes place; and the cross-linking action 
and/or foaming of the polyurcthancs thereby becomes 


15 onc of extremely high intensity and yiclds a more homo- 


‘gencous product for use in the manufacture of moldings, 
cavity fillings, coatings, piece goods, ctc. 

The expression “componcnt influencing the reaction,” 
as hereinafter uscd comprises the “activator mixture” de- 


S) fined above and/or any other matcrial or combination 


of materials having a catalytic effect on the reaction be- 
tween the polyisocyanate and the other reactants used 
in the manufacture of homogencous and porous plastics, 
Thus, in the process of the invention, an hydroxy poly- 
ester, 2 polyisocyanate and a component influencing the * 
reaction are brought together in a mixing zonc, with at 
least the reaction influencing component being injected 
ata pressure substantially highcr than the back pressure 


» in the mixing zonc and then discharging the resulting 


tniform mixture of ingredicnts in the liquid state from 
snid zone. The polyester and polyisocyanate may be in- 
troduced into the mixing zonc cither separately or in 
admixture; and the reaction influencing componcnt may 
be introduced separately, or if desired, in admixture with 
the polyester or the polyisocyanate provided the latter is 
used in a blocked or inactive form which libcrates 
the polyisocyanate on heating. Polyisocyanatc-modified 
polyesters, polyesteramides, polyisocyanate-modified poly- 
esteramides, alkylene glycols, polyisocyanate-modified 
alkylene glycols, polyoxyalkylene glycols, and polyiso- 
cyanate-modified polyoxyalkylenc glycols may also be 
utilized in the process. f 
The polyesters used for the production of the poly- 
urethanes having a specific gravity in the range of about 
0.02-1.4 (i. ¢. those of rigid, scmi-rigid or clastic con- 
sistency) may be branched and/or lincar, Thus, the 
useful polyesters and/or polycsteramides may include 
those obtained by condensing any polybasic (preferably 
dibasic carboxylic) organic acid, such as adipic, sebacic, 
6-amino-caproic, phthalic, isophthalic, terphthalic, oxalic, 
malonic, succinic, malcic, cyclohexane-1,2-dicarboxylic, 
cyclohexane-1,4-dicarboxylic, polyacrylic, naphthalenc- 
1,2-dicarboxylic, fumaric, itaconic, etc., with polyalcohols 


5 such us ethylene glycol, dicthylene glycol, pentaglycol, 


glyccrol, sorbitol, trictholamine, di - (B-hydroxyethyl) 
cther, etc, and/or amino-alcohols such as ethanolamine, 
3-aminopropanol, 4-aminopropanol, 5-aminopentanol-], 
6-aminohexanol, 10-aminodccanol, 6-amino-5-methyl- 
hexanol-1, p-hydroxymethylbenzylamine, etc.; and ‘with 
mixtures of the above polyalcohols and amines, ethylene 
diamine, hexamethylene diamine, 3-methylhexamethylene 
diamine, decamethylene diamine and m-phenylencdi- 
amine, etc.) and/or amino-alcohols, etc. In the esterifi- 


68 cation, the acid per se may be used for condensation or, 


where desirable, equivalent components, such as the acid 

halide or anhydride may be used, ; 
The alkylene glycols and polyoxyalkylene glycols. used 

in the practice of the invention may comprise ethylene 


70 glycol, propylene glycol, butylene glycol-2,3; butylene 


glycol - 1,3; 2-methyl pentanediol-2,4; 2-ethylhexanediol- 
1,3; hexamethylene glycol, styrene glycol and decametbyl- 


430 


24,514 


_ 


¥ 

enc glycol, etc. and diethylene glycol, tricthylene glycol, 
tetracthylene plycal, polycthylene glycols 200. 400 and 
600 ete. dipropylene glycol, tripropylenc glycol, polypro- 
pylene glycols 400, 750, 1,200 and 2,000 etc. 

Broadly, any of the prior art polycsicrs, polyisocyanate- 
modified polyesters. polyesteramides, polyisocyanate- 
modified polyesteramides, alkylene glycols, polyisocya- 
nate-modificd alkylene glycols, polyoxyalkylene glycols 
and polyisocyanatc-modificd polyoxyalkylene glycols, etc. 
having free reactive hydrogen atoms, free reactive car- 
boxylic and/or especially hydroxyl groups may be cm- 
ployed in the process of the invention and condensed in 
the apparatus uscful for carrying out that process. More- 
over, any organic compound coniaining at least two radi- 
cals selected from the class consisting of hydroxy! and 
carboxyl groups may be employed in the practice of the 
invention. ‘ 

The organic polyisocyanates useful in the practice of 
the invention include ethylene diisocyanate, ethylidene di- 
isocyanate, propylenc - 1,2'- diisocyanate, butylene-1,3-di- 
isocyanate, hexyicne-1 .6-diisocyanate, cyclohexylene-1,2- 
diisocyanate, m-phenylene diisocyanate, 2,4-toluylene di- 
isocyanate, 1,6-toluylene diisocyanate, 3,3’-dimcthyl-4,4’- 
hiphenylene diisocyanate, 3,3’ - dimethoxy-4/4’-biphenyl- 
ene diisocyanate, 3,3’«liphenyl-4,4’-biphenylene diisocya- 
nate, 4,4’-biphenylene diisocyanate, 3,3’-dichloro-4,4’-bi- 
phenylene diisocyanate, triphenylmethanc triisocyanate, 
1,$-naphthalene diisocyanate or polyisocyanates in a 
blocked or inactive form such as the bis-phenyl carbamates 
of toluylene diisocyanate, p,p’-diphenylmethanc diisocya- 
natc, pephenylenc diisocyanate and 1,5-naphthalene diiso- 
cyanate, ctc. 

The activator mixture is madc up of at Icast one cross- 
linking agent and/or an accclerator and may contain, if 
desired, added water or an aqueous solution. The addi- 


tion of such an activator mixture to the mixture of poly- 


isocyanates and polyesters initiates the cross-linking action 
nceded to obtain homogencous plastics or the cross-linking 
and foaming action necessary to obtain foam plastics. 
Useful cross-linking agents include water or aqucous solu- 
tions for foamed plastics and the polyalcohols, such as 
ethylene glycol. propylene glycol, butylene glycol, dicthyl- 
ene glycol, tricthylene glycol, glycerol, ctc. for non-porous 
plastics; and useful accclerators include the tertiary amines 
(cither individually or in mixture) such as dimethylhexa- 
hydroaniline, diethythexahydroaniline, reaction products 
of N.N’-diethylaminocthanol and phenylisocyanate, cster- 
amines, etc. Also sodium phenolates, added with suitable 
plasticizers, may be employed in the manufacture of 
foamed products. 

As has been indicated above, it is desirable and advan- 
tageous to jntroduce the activator mixture, in a very fine 
state of subdivision and. under relatively high pressure, 
into the polyester-polyisogyanate mixture before polyaddi- 
tion occurs. The required amount of activator mixture, 
which is small compared with the other components, is 
injected into the mixture of isocyanate and polyester un- 
der high pressure and preferably by means of one or more 
injection nozzles and intermittently. opcrating pumps, for 
instance by means of the devices hercinafter described. 

According to onc embodiment of the invention, the ac- 
tivator mixture is introduccd or injected intermittently 
into a continuous stream of polyisocyanate and polyester, 
which stream is advanced by standard means such as a 
gear pump system. To insure adequate penetration of 
the activator mixture into the reaction mixture, the inter- 
mittent feed entcrs through a nozzle or nozzles at a rela- 
tively high pressure and frequency. 

To carry out the above described process, an apparatus 
is employed which includes an enclosed reaction or mix- 
ing device, means for inducing continuous flow of initial 
materials such as the isocyanatc-polyester mixture and 
means for intermittently introducing the activator mixture 
into the reaction mixture at clevated pressure. More par- 
ticularly, the apparatus preferably includes at least onc 
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injection device to effect the proper intermittent feed of 
the activator mixture through a nozzle or another suit- 
able device into the continuous stream of the initial ma- 
terials. 

In a preferred embodiment of the invention, the two 
reaction components of the reaction mixture, namely at 
least one diisocyanate and at least one polyester contain- 
ing hydroxyl groups, are conveyed separately to a reaction 
or mixing device into which they are injected under pres- 
sure through scparate nozzles or a common mixing nozzic 
and the activator mixture is either conveyed separately to 
the reaction device and injected into it undcr pressure 
through a separate nozzle or a common mixing nozzle. 

The activator mixture may advantageously be conveyed 
to the reaction or mixing device in admixture with the 
polyester component, the mixture being injected under 
pressure into the device either through a common mixing 
nozzle with the isocyanate component or through a scpa- 
rate nozzic. Similarly, in some operations, particularly in 
the production of homogeneous plastics, the activator mix- 
ture may be conveyed to the reaction or mixing device in 
admixture with the polyisocyanate if the latter is em- 
ployed in a blocked or inactive form which liberates the 
polyisocyanate on heating. 

In the practice of the invention in its preferred form, 
the components employed in the manufacture of the plas- 
tic are forced into x common reaction or mixing device 
by.means of pumps. Onc of the pumps opcrates continu- 
ously while the other pumps operate intermittently; all of 
the pumps are connected to the reaction or mixing device 
into which one component is introduced continuously 
while the activator mixture or preferably the activator 
mixture and the polyisocyanate are introduced intermit- 
tently. The components conveyed by the pumps arc intro- 
duced hy means of nozzles into the reaction or mixing 
device which has outlet means through which the final 
mixture is discharged in the liquid statc. 

Broadly stated, the apparatus of the invention com- 
prises, in combination, an enclosed mixer and means 
through which the componcnts (i. ¢. polyester containing 
free hydroxyl groups, polyisocyanate and reaction in- 
fluencing component) uscd in the manufacture of the 
plastics are brought together in said mixer, at Icast onc 
of said means comprising an injector opcrating at a pres- 
sure substantially higher than that in said mixer, and 
outlet means through which the final uniform mixture of 
components is discharged in the liquid state. 

More specifically, the apparatus for carrying out the 
process of the invention comprises, in combination, an 
enclosed mixer, means to effect a continuous flow of 
initial materials (polyisocyanate and polyester or poly- 
isocyanate-modified polyester) to the mixcr, mcans for 
feeding the activator mixture and/or polyisocyanate and 
means for intermittently injecting the activator mixture 
and/or polyisocyanate in precise quantities into a con- 
tinuous stream of the initial materials by means of at 
Ieast one injection nozzle. Still more specifically, the 
apparatus includes a similar combination of elements 
together with means for separately and intermittently 
injecting the polyisocyanate and the activator mixture 
under pressure into a continuous stream of the initial 
material by means of injection nozzics. 

The initial material or materials and the accelerator 
mixture are generally stored in tanks and are conveyed 
to the reaction or mixing device by means of pumps 
which, as indicated above, operate continuously but pref- 
erably intermittently in the case of the accelerator and/or 
the polyisocyanate. Any other standard method of stor- 
ing and transfering the materials to the reaction or mix- 
ing device may be used. 

The reaction or mixing device may contain separate 
compartments or chambers for injection of the reaction 
components and mixing. It is possible, however, to ar- 
range the device so that both injection and mixing are 
carried ovt in a single compartment. 
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Tn the single chamber apparatus, the components con- 
veyed by the pumps arc fed (the polyester preferably by 
continuous flow; the acccle:ator mixture and polyiso- 
cyanate preferably by intcrmittent injection) through 
nozzies into a chamber equipped with stirring means 
(¢. g. a mechanical stirrer) as well as outlet means 
through which the final mixture is discharged in the liquid 
statc. In another embodiment of the single chamber 
apparatus (sec Fig. 3), the components conveyed by the 
pumps are forced (the mixture of polyisocyanate and 
polyester in continuous flow and the accelerator mixture 
by intermittent injection) through nozzles into an injec- 
tion chamber provided with outlet means through which 
the final mixture is discharged in the liquid state. 

Where a 2-compartment device is uscd, one or more 
of the reaction components required to form the desired 
plastic is introduced into the injection chamber continu- 
ously while another component including the activator 
mixture is intermittently injected into the continuous flow 
of the other components. Further mixing is then effect- 
ed in a separate chamber by a desirable stirring means. 
According to one embodiment of the two chamber appa- 
ratus of the invention, the reaction or mixing device is 
divided by means of a nozzle plate into the injection 
chamber whercin the components are added and partially 
mixed and the mixing chamber whercin a more thorough 
mixing is effected. Any suitable stirring mcans may be 
used for this purpose. Thus, the mixing chamber may 
be provided with a tangential air feed connection through 
which compressed air is introduced into the mixing 
chamber to effect a turbulent flow and thorough mixing 
of the components. Alternatively the apparatus may be 


divided by a nozzle plate into one compartment equipped 
with a mechanical stirrer and another compartment pro- 
vided with a tangential air pipe connection for com- 


pressed air stirring. 

The mixing time may be varied depending on the pro- 
portions and character of the components employed as 
well as the type of plastic desired. Normally the mix- 
ing time is in the range of 0.5-25 scconds, although 
longer or even shorter mixing periods may in some cascs 
be desirable. The final reaction mixture, in the liquid 
state, may be treated in various manners. For example, 
it may be passed onto a screw conveyor which forces the 
mixture through appropriately shaped nozzles to produce 
moldings of any desired design or insulating coverings 
for cables. Sometimes it is desirable to complcte and/or 
accelerate the reaction of the liquid mixture issuing from 
the mixing chamber by heating. And this, of course, 
may be donc. 

To the polyisocyanates one may add, in anhydrous 
condition, oils such as paraffin oils (or other mineral 
oils) or surfacc-active substances to scrve as activators 
for facilitating the feeding of the isocyanate. Such oils 
may also be added to one or more of the other compo- 
nents used in the formation of the plastics, These oils 
affect the porosity and/or density of the final product, 
which may be varied by varying the quantity of anhy- 
drous oil added. 

For continuous or conveyor belt manufacture of plas- 
tics, foamed products or foils, the apparatus of the inven- 
tion may be made up essentially of storage means (i. ¢. 
a storage tank) and a metering pump mounted on a sta- 
tionary support; and two similar storage means attached 
to metering pumps mounted on an oscillating casting car- 
riage which moves transversely to the conveyor belt. 
The components are injected through nozzles by means 
of the pumps into the reaction or mixing device which is 
mounted on the oscillating casting carriage. 

For the production of foils the carriage moves trans- 
versely to the conveyor belt which slowly travels trans- 
versely to the moving direction of the casting carriage. 

For the production of moldings the liquid mixture 
issuing from the mixing chamber is cast into molds 


arranged and positioned on 2 turntable. The discharge 7! 
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of the mixture from the mixing chamber is controlled 
and adjusted in proper rclation to the travelling velocity 
of the molds. In the contin:ious manufacture of profile 
cords or hollow articles for the coating of wire or similar 
hollow articles the mixture issuing from the mixing 
chamber is introduced into a conveyor screw which forccs 
the almost completely reacted material through appro- 
priately shaped profile nozzles. After issuing from’ the 
mixing chamber, the material is passed into a chamber 
where it is hardened by completing the reaction. The 
product is then wound up on a roller. 

‘Jhe apparatus according to the invention can be 
adapted for instance for the manufacture of porous and 
homogencous plastics having a basis of polyurcthancs. 
The apparatus for carrying into effect this embodiment 
of the invention consists essentially of a pump for in- 
ducing continuous flow of the initial material, ¢. g. a 
mixture of a polyisocyanate and a polyester, and another 
pump intermittently feeding the activator component, 
¢. g. tertiary amines, into the continuous strcam of the 
initial material. The continuous flow of the initial ma- 
terial and the intermittent flow:of the accclerating liquid 
are contacted in the reaction or mixing device into which 
both streams are admitted scparatcly through nozzles, 
The apparatus may also be provided with three pumps, 
onz of these pumps inducing a continuous flow of the 
polyester component, another pump intermittently fecd- 
ing the isocyanate component while the third pump inter- 
mittently feeds the activator component under high 
pressures. : 

An important feature of the invention resides in tie 
manner in which the activator mixture is added to th: 
remaining components used to form the plastics. ‘The 
activator mixture is forced into the polyester stream 
(mixed with the polyisocyanate if desired) at a relatively 
high velocity so that it will adequately penctrate the hirh 
viscosity polyester and form a uniform product. ‘This 
is effected by means of an injection nozzle through which 
the activator mixture is introduced at a pressure ‘sub- 
stantially in the range of about 300 p. s. i. to about 15,000 
p. s. i. and preferably within the range of about 1200 
p. s. i. to about 5250 p. s. i. 

In its broadest aspect, the invention contemplates the 
use of injection pressures which are higher and pref- 
crably substantially higher than the back pressure within 
the reaction or mixing device. Normally, the back pres- 
sure within the device is of the ordcr of from 45 p.'s. i. 
to 75 p.s. i. depending upon the viscosity of the material 
and the size of the discharge outlet. In the casc of low 
viscosity materials, the back pressure may drop to as 
low as 17 p. s. i., but with more highly viscous materials, 
it may increase to much higher values than are normally 
encountered. ' 

Thus, in the case of low viscosity materials, the injec- 
tion pressure may fall as low as about 19 p. 3, i. or in 
the case of moderately viscous materials it may drop to 
a value of about 47 p. s. i. to 77 p. s. i. Under these 
conditions substantially improved results over mechanical 
mixing are obtained, but such low pressures are not the 
equivalent of 300 p. 3. i. and higher pressures since pres- 
sures of the latter order of magnitude result in more 
rapid and efficient mixing and products more uniform 
in texture and reproducible in character. Apparently 
there is no upper limit to the injection pressure that: may 
be employed except that imposed by the equipment. 

The injection nozzle also serves as a check valve sincc, 
when the pressure is lowered, the nozzle closes and the 
other reactants cannot back into the accelerator mixture 
feed line. Without such mechanical safeguard, the acti- 
vator mixture feed line would quickly become blocked 
by solid material and the desired mixing operation could 
not be effected. 

The invention will now further be described with refer- 
ence to various forms of apparatus suitable for producing 
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porous and homogencous plastics, which are illustrated 
in the accompanying drawings and in which 

Fig. 1 is a diagrammatic elevation of an apparatus 
for mixing the reaction mixture and activator, 

_ Figs, 2 and 3 are longitudinal sections through reac- 
tion devices, 

Fig. 4 shows a diagrammatic elevation of an apparatus 
suitable for carrying out the modification of the process 
for mixing two components of the reaction mixture and 
activator, 

Figs. 5, 6 and 7 are longitudinal sections through re- 
action or mixing devices for the activator and two com- 
ponents of the reaction mixture, 

_ Figs. 8 and 9 show in corresponding transverse sec- 
tion two possible arrangements of the nozzics of the 
reaction of mixing device, 

Fig. 10 is a diagrammatic elevation of an apparatus 
for mixing the two components of the reaction mixture 
and activator and casting the product, 

Fig. tt is a diagrammatic elevation of a turntable 
cquipped with molds, 

Fig. 12 is a diagrammatic clevation of an apparatus 
producing profile cords or hollow articles or the 
ike. } 


Referring now to Fig. 1, an initial liquid reactant 


mixture of polyisacyanate and polyester, charged into 
tank t, is passed to a gcar pump 2 having a variable 
number of revolutions, which forces the reaction mixture 
at any desired rate through a reaction or mixing device 
3 as illustrated in Figs. 2 of 3. This reaction or mixing 
device essentially consists of a feed pipe 5 for the reac- 
tion mixture and an injection nozzle 4 for the activator 
component through which the activator component is 
intermittently injected into'the continuously flowing initial 
reaction mixture. cither transversely to the flowing di- 
rection of the initial reactant mixture (see Fig. 3) or 
in counter-current to the initial reactant mixture (sec 
Fig. 2). Injection in counter-current to the flow of the 
jnitial reactant mixture, wherein the initial reactant mix- 
ture is preferably passed around the nosc of the nozzle, 
has proved to be especially suitable. The injection im- 
pulses of the nozzle 4 are effected by the injection pump 
6 (as shown in Fig. 1), which is supplied with the acti- 
vator component from the tank 7. After injection, the 
mixture is forced through a nozzle plate 52 into a cham- 
ber 8 into which a continuous compressed air stream is 
passed through a tangential air-pipe connection 9. The 
air stream effects an intense mixing of the reactive and 
expansible material, or the mixing operation is performed 
by means of a mechanically operating stirring equipment 
(see Figs. § and 7). In the tangential-transverse mixing 
opcration shown in Fig. 3 the reaction mixture enters the 
ring chamber $4 through the feed pipe $ and is then 
forced through the slots 55 to the mixing chamber 56, 
where intense mixing with the activator mixture inter- 
mittently injected through the nozzle 4 is effected. A 
second mixing operation by air or mechanically is not 
required. 
while still liquid, leaves the chamber in 
tion is carried out, and 


character of the p 
employed. or is cross-linke 
sclection of the polyisocy: 
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after discharge of the m 


polyestcr containing 

an activator componc! 

linking agent are all conveyed 

or mixing device 10. The polyester 
from the storage tank 11 into the reaction or 


vice 10 by means of the pump 12 and, simultancously 
but separately, a polyisocyanate is injected into the re- 
action or mixing device 10 from the storage tank 13 inter- 
mittently by means of the pump 14 and an activator 
from the storage tank 15 intermittently by means of the 
pump 16. 

The reaction or mixing device 10 may be designed in 
various manners, for instance as shown in Figs. 5, 6. 
7, 8 and 9. 

In the reaction or mixing device shown in Fig. 5, the 
components admitted through the nozzles 17, 18 and 19 
are further mixed by means of the stirrer 20. The mix- 
bane thus obtained icaves the device through the outlet 

In the reaction or mixing device shown in Fig. 6 the 
components initially mixed by injection through the 
nozzics 22 and 23 and pipe 24 are finally mixed in the 
mixing or turbulence chamber 26 by mcans of a contin- 
vous air-current which is passed in tangentially through 
the pipe 25. The final mixture leaves the turbulence 
chamber through the outlct 27. 

Fig. 7 shows a reaction or mixing device wherein the 
mixing operation is initially effected by injection, contin- 
ued with a stirrer and completed by means of an air-cur- 
rent admitted tangentially. The components enter the 
injection chamber 51 scparately through the nozzles 28, 
29 and 30, they are furthcr mixed in this chamber by 
means of the stirrer 31, forced through the nozzic plate 
$2 into the mixing or turbulence chamber 33, whercin 
they are finally mixed by the action of an air-current 
passed in through a tangential air-pipe connection 32; 
the mixture leaves the turbulence chamber 33 through the 
outlet 34. 

Figs. 8 and 9 show two possible arrangements of the 
peripherally disposed nozzles 28, 29 and 30 opening into 
the reaction device (shown in Fig. 7). 

Fig. 10 shows an apparatus for the manufacture of 
rigid and clastic polyurcthanc products, which enables 
block material to be produced in a continuous flow, or 
plastic or foamed plastic foils to he produced on a con- 
tinuously travelling conveyor belt. Polyester is conveyed 
from a stationary tank 35 by mcans of the stationary 
pump 36 through a flexiblc tube 37 to a reaction or mix- 
ing device 38 (similar to numeral 10 in Fig. 4) mounted 
ona movable and oscillating carriage 39. Acstorage tank 
40 for the isocyanate and a storage tank 41 for the 
accelerator mixture arc mounted on the carriage 39. 
From the tank 40 the isocyanate is conveyed to the re- 
action of mixing device 38 by means of an injection 
pump 42, and from the tank 41 the accelerator mixture 
is conveyed to the reaction or mixing device 38 by means 
of an injection pump 43. For the production of foils, 
the final mixture issuing from the mixing chamber is 
deposited on a conveyor belt 44 arranged hencath the 
carriage 39 and slowly travelling transversely to the mov- 
ing direction of the carriage 39. 

The apparatus disclosed in Figure 10 is also adapted 
for use with a two-component feed system in the contin- 
vous manufacture of rigid and clastic polyurethane shects 
or blocks or in the continuous production of plastic or 
foamed plastic foils on a continuously travelling conveyor 
belt. Using a two component systcm, the mixture of iso- 
cyanate and polyester, initially charged in tank 35, is 
continuously conveyed therefrom by means of a stationary 
dosing pump 36 through the flexible tube 37 to the re- 
action or mixing device 38 mounted on a movable and 
oscillating carriage 39. From the accclerator storage 
tank 41, also mounted on carriage 39, the accclerator 
mixture is conveyed and intermittently injected into the 
reaction device by means of the injection pump 43. For 
the production of foils, the final mixturc issuing from 
the mixing chamber is deposited on the conveyor belt 
44 arranged beneath the carriage 39, which slowly travels 
transversely to the moving direction of tho carriage 39. 

Fig. 11 shows a device for producing moldings from 
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foamed products, for instance from polyurethanes. The 
mixture issuing from the reaction or mixing device 38 is 
cast into molds 45 which a > arranged and positioned, 
preferably evenly spaced, on 2 turntable 47 driven by 
tho enginc 46. The molds 45 are preferably filled at a 
rate so that the travelling motion of the molds is in 
proper relation to the rate of the mixture issuing from 
the reaction device 38. 

Fig. 12 shows a device for producing for instance pro- 
file cords or cable coverings from materials having @ 
basis of polyurethancs. After leaving the teaction device 
38 the mixture is passed to or drops into a screw con- 
veyor 48 which forces it through a mouth piece 53 pro- 
vided with profile nozzles into a chamber 49 wherein the 
shaped article is hardened and then led to a roll $0 to be 
‘wound up. 

The invention is further illustrated but not limited by 
the following examples: 


EXAMPLE 1 


A mixture of 100 parts by volume of a polyester pre- 
pared from 16 mols of adipic acid, 16 mols of diethylene 
glycol and 1 mol of trimethylolpropane, and 25 parts by 
volume of toluylene diisocyanate is charged into tank 1 
(Fig. 1) and held at a temperature of 27°C. This mix- 
ture is fed continuously to the reaction or mixing device 
3 ata rate of 2 liters per minute. The activator mixture 
consisting of 3 parts by volume of the adipic acid ester 
of N-dicthylaminocthanol, 2 parts by volume of ammo- 
nium olcate and 1.2 parts by volume of water is stored 
in tank 7 at a temperature of 18° C. and intermittently 
injected into the stream of the polyester-isocyanate mix- 
ture at a pressure increasing from 1,470 p. s. i. to 5,145 
p. 3. i. and at a rate of 0.08 liter per minute. This corre- 
sponds to a feed rate of 4 parts by volume of activator 
mixture for cach 100 parts by volume of the isocyanate- 
polyester mixture and involves an injection rate of 1,500 
injections per minute The temperature rises to 37° C, in 
the mixing chamber and during the foaming process, 3 
temperature of about 100° C. is reached inside the foam- 
ing mass. The final elastic foam has a bulk density of 
70-75 kg./m.?. 

EXAMPLE 2 


100 parts by volume of a polyester prepared from 16 
mols of adipic acid, 16 mols of diethylene glycol and 1 
mol of trimethylolpropane, held at a temperature of 22° 
C., 47 parts by volume of tolnylene diisocyanate, held at 
a temperature of 18° C., and 10 parts by volume of an 
activator mixture as described below, held at a tempera- 
ture of 18° C., are brought together using the apparatus 
diagrammatically represented by Fig. 4. The activator 
mixture consists of 3 parts by volume of the adipic acid 
ester of N-dicthyl amino ethanol, 1 part by volume of 
ammonium oleate, 1.5 parts by volume of sulfonated 
castor oil, 1.5 parts by volume of water and 0.5 part by 
volume of a paraffin oil. The polyester is fed coatin- 
uovsly to the reaction or mixing device 10 at a rate of 4 
liters per minute, the diisocyanate at a rate of 2 litcrs 
per minute and the activator mixture at a rate of 0.4 liter 
per minute, respectively. The diisocyanate and the acti- 
vator mixture arc injected intermittently using 9,000 in- 
jections per minute and 3,000 injections per minute, re- 
spectively. In the mixing chamber the temperature rises 
to 27° C. and in the foaming mass a temperature of 
130° C. is reached. The final elastic foam has a bulk 
density of 35 kg./m2. 


EXAMPLE 3 


A rigid foam with a bulk density of 75 kg./m.? is pro- 
duced from the following mixture: 

50 parts by weight of a polyester prepared from 2.5 
mols of adipic acid, 0.5 mol of phthalic acid and 4 mols 
of trimethylol propane; 50 parts by weight of a polyester 
prepared from 3 mols of adipic acid, 1 mol of bexane- 
triol and 3 mols of 1.3-butylene glycol; and 10 parts by 
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10 
weight of activated charcoal arc mixed and hercinafter 
referred to as “polycstcr mixture.” 1 part by volume of 
the adipic acid ester of N-dicthylaminocthanol, 1 part by 
volume of ammonium oleate and 2 parts by volume of 
sulfonated castor oil arc mixed and hereinafter referred 
to as “activator mixture.” 

100 parts by volume of the “polyester mixture,” 75 
parts by volume of toluylcne diisocyanate, and 4 parts 
by volume of the “activator mixture,” held at tempera- 
tures of 40° C., 18° C. and 18° C., respectively, are 
mixed by means of a reaction or mixing device diagram- 
matically represented in Fig. 4. To cach 4.5 liters of 
“polyester mixture” passing cach minute in continuous 
stream into the reaction or mixing device, 3.4 liters of 
toluylene diisocyanate and. separatcly, 0.18 liter of “ac- 
tivator mixture” are injected intermittently at a rate of 
9,000 and 3,000 injections per minute, respectively. ‘The 
temperature rises to 27° C. in the mixing chamber and 
to 180° C. in the foaming mass during the foaming 
process. 

EXAMPLE 4 

A rubber-like elastic polyurethane is obtained in the 
following way: 4 

A mixture of 100 parts by volume of a polyester’ pre- 
pared from 11 mols of ethylene glycol and 10 mols of 
adipic acid with 25 parts by volume of 1.5-naphthalene- 
diisocyanate is fed continuously at a temperature of 120° 
C.and at a rate of 2 liters per minute to a mixing device 
3 (Fig. 1). 2 parts by volume of butylene glycol are in- 
troduced into cach 125 parts by volume of the continu- 
ous stream of polyester-polyisocyanate mixture at a rate 
of 1,500 injections per minute, the butylene glycol ‘scrv- 
ing ay a cross-linking agent. ‘The reaction mixture is cast 
at a temperature of 130° C. into molds pre-heated to'100° 
C. The molding is then heated to 100° C. for 24 hours. 

Where reference is made in the specification and claims 
to “intermittently” or “intermittent feed,” it is to be un- 
derstood that these expressions are intended to designate 
an injection rate of about 50 to about 10,000 and prefer- 
ably about 2,000 to about 10,000 injections per min- 
ute[.J; and where reference is made to “enclosed” with 
respect to the vessel, device, mixer, or zone in which one 
or more of the components is injected into another one, 
or into an admixture of others, of the components, it is 
intended to designate that there are walls which embrace, 
encircle, or encompass, but do not necessarily totally 
envelop. ’ 

In addition to the various uscs mentioned earlicr’ here- 
in, the products prepared by the process of the instant 
invention are useful in all of the applications set forth in 
application Scrial No. 327,522. \ 

We claim: y 

1. Ina process for producing solid polyurcthanc plas- 
tics comprising bringing together in an enclosed mixing 
zon: an organic compound having at Icast two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurethanes, a2 polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises injecting at Ieast onc of the two last-mentioned 
components into said mixing zonc intermittently at high 
frequency at a pressure substantially higher than that in 
said mixing zone and thereby cffecting substantially in- 
stantaneous and intimate mixing of said componcnis, and 
then discharging the resulting mixture while in a: liquid 
state from said mixing zone into a zone where conversion 
of said liquid mixture into said solid polyurethane plastic 
takes place. 

2. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two Teactive 
hydrogen atoms, said organic compound being capable of 
forming polyurethanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurcthane plastics, the improvement which 
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comprises introducing said otganic compound and said 
rcaction-influencing component in admixture continu- 
ously into said mixing zone, injecting said polyisocyanate 
into said mixing zonc intermittently at high frequency at 
a pressure substantially higher than that in said mixing 
zone and thereby effecting substantially instantancous 
and intimate mixing of said components, and then dis- 
charging the resulting mixture while in a liquid state from 
said mixing zone into a zone where conversion of said 
liquid mixture into said solid polyurcthane plastic takes 
place. 

3. In a process for producing solid polyurethane plas- 
tics comprising bringing togethcr in an enclosed mixing 
zone an organic compound having at Icast two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurcthancs, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound and said 
pelyisocyanate in admixture continuously into said mix- 
ing zone, injecting said reaction-influencing component 
jnto said mixing zonc intermittently at high frequency 
at a pressure substantially higher than that in said mixing 
zone and thereby effecting substantially instantancous 
and intimate mixing of said components, and then dis- 
charging the resulting mixture while in a liquid state from 
said mixing zone into a zone where conversion of said 
liquid mixture into said solid polyurethane plastic takes 
place. 

4. In a process for producing solid polyurcthane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurcthancs, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurcthane plastics, the improvement which 
comprises introducing said organic compound continu- 
ously into said mixing zone, scparatcly injecting cach of 
the two last-mentioned components into said mixing zone 
intermittently at high frequency at a pressure substan- 
tially higher than that in ‘said mixing zone and thereby 
effecting substantially instantancous and intimate mixing 
of said components, and then discharging the resulting 
mixture while in a liquid state from said mixing zone into 
a zone where conversion of said liquid mixture into said 
solid polyurethane plastic takes placc. 

$5. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurcthanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurcthane plastics, the improvement which 
comprises injecting at least onc of the two last-mentioned 
components into said mixing zonc intermittently at high 
frequency at the rate of about 50 to about 10,000 injcc- 
tions per minute and at a pressure substantially higher 
than that in said mixing zone, said higher pressure being 
in the range of about 300 to about 15,000 Ibs. per sq. in., 
and thereby effecting substantially instantaneous and in- 
timate mixing of said components, and then discharging 
the resulting mixture while in a liquid state from said 
mixing zone into a zone where conversion of said liquid 
mixture into said solid polyurethane plastic takes place. 

6. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two Teactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to the formation 
of said solid polyurethane plastics, the improvement 
which comprises introducing said organic compound and 
_ said reaction-influencing component in admixture con- 
tinvously into said mixing zone, injecting said polyiso- 
cyanate into said mixing zone intermittently at high 
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quency at the rate of about 50 to about 10,000 injections 
per minute and at a pressure substantially higher than 
that in said mixing zone, said higher pressure being in the 
range of about 300 to about 15,000 Ibs. per sq. in., and 
thereby effecting substantially instantancous and intimate 
mixing of said components, and then discharging the re- 
sulting mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mix- 
ture into said solid polyurethane plastic takes place. 

7. In a process for producing solid polyurcthanc plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at Icast two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to thc formation 
of said solid polyurethane plastics, the improvement 
which comprises introducing said organic compound and 
said polyisocyanate in admixture continuously into said 
mixing zone, injecting said reaction-influencing compo- 
nent into said mixing zone intermittently at high fre- 
quency at the rate of about 50 to about 10,000 injections 
per minute and at a pressure substantially higher than 
that in said mixing zone, said higher pressure being in 
the range of about 300 to about 15,000 Ibs. per sq. in., 
and thereby effecting substantially instantancous and inti- 
mate mixing of said components, and then discharging 
the resulting mixture while in a liquid state from said 
mixing zone into a zone where conversion of said liquid 
mixture into said solid polyurethane plastic takes place. 

8. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurcthancs, a polyisocyanate and a compo- 
nent influencing the reaction Icading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound continu: 
ously into said mixing zone, separatcly injecting cach of 
the two Iast-mentioned components into said mixing zone 
intermittently at high frequency at the rate of about 50 
to about 10,000 injections per minute and at a pressure 
substantially higher than that in said mixing zonc, said 
higher pressure being in the range of about 300 to about 
15,000 Ibs. per sq. in., and thereby effecting substantially 
instantaneous and intimate mixing of said components, 
and then discharging the resulting mixture while in a liq- 
uid state from said mixing zone into a zone where con- 
version of said liquid mixture into said solid polyurethane 
plastic takes place. 

9. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric matcrial containing free hydroxyl 
groups, said polymeric material being capable of form- 
ing polyurcthanes, a polyisocyanate and a water-contain- 
ing component influencing the reaction leading to the 
formation of said porous polyurcthane plastics, the im- 
provement which comprises injecting at Icast one of the 
two last-mentioned components into said mixing zone 
intermittently at high frequency at a pressure substan- 
tially higher than that in said mixing zone and thereby 
effecting substantially instantancous and intimate mixing 
of said components, and then discharging the resulting 
mixture while in a liquid state from said mixing zone 
into a zone where conversion of said liquid mixture into 
said porous polyurethane plastic takes place. 

10. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric material containing free hydroxy! 
groups, said polymeric material being capable of form- 
ing polyurethanes, a polyisocyanate and a water-contain- 
ing component influencing the reaction leading to the 
formation of said porous polyurethane plastics, the im- 
provement which comprises introducing said polymeric 
material and said reaction-influencing component in ad- 
mixture continvously into said mixing zone, injecting said 
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polyisocyanate into said mixing zone intermittently at 
high frequency at a pressure substantially higher than 
that in said mixing zone an! thereby effecting substan- 
tially instantaneous and intimate mixing of said compo- 
nents, and then discharging the resulting mixture while 
in a liquid state from said mixing zone into a zone where 
conversion of said liquid mixture into said porous poly- 
urethane plastic takes place. 

11. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric matcrial containing free hydroxyl! 
groups, said polymeric material being capable of form- 
ing polyurcthanes, a polyisocyanate and a water-contain- 
ing component influencing the reaction leading to the 
formation of said porous polyurethane plastics, the im- 
provement which comprises introducing said polymeric 
material and said polyisocyanate in admixture continu- 
ously into said mixing zonc, injecting said reaction-in- 
fluencing component into said mixing zone intermittently 
at high frequency at a pressure substantially higher than 
that in said mixing zone and thereby effecting substan- 
tially instantancous and intimate mixing of said compo- 
nents, and then discharging the resulting mixture while 
in a liquid state from said mixing zone into a zone where 


conversion of said liquid mixture into said porous poly- * 


urethane plastic takes place. 

12. In a process for producing porous polyurcthane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric material containing free hydroxyl 
groups, sail polymeric material being capable of forming 
polyurcthanes, 3 polyisocyanate and a water-containing 
component influencing the reaction leading the the forma- 
tion of said porous polyurethane plastics, the improve- 
ment which comprises introducing said polymeric material 
continuously into said mixing 7onc, separately injecting 
cach of the two last-mentioned components into said mix- 
ing zonc intermittently at high frequency at a pressurc 
substantially higher than that in said mixing zone and 
thereby effecting substantially instantancous and intimate 
mixing of said components, and then discharging the re- 
sulting mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mixture 
jnto said porous polyurethane plastic takes place. 

13. A process as defined in claim 9 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures arc 
in the range of about 300 to about 15,000 Ibs. per sq. in. 

14, A process as defined in claim 10 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are 
in the range of about 300 to about 15,000 Ibs. per sq. in. 

15. A process as defined in claim 11 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are in 
the range of about 300 to about 15,000 Jbs. per sq. in. 

16. A process as defined in claim 12 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are in 
the range of about 300 to about 15,000 Ibs. per sq. in. 

17. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at Icast two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurcthanes, a polyisocyanate and a compo- 
nent influencing the reaction Icading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises injecting at least one of the two last-mentionc.! 
components into said mixing zone at a pressure substan- 
tially higher than that in said mixing zone and at least as 
uniformly as is obtained by intermittent injection at high 
frequency and thereby effecting substantially instantanc- 
ous and intimate mixing of said components, and then 
discharging the resulting mixture while in a liquid statc 


from said mixing zone into a zone where conversion of 75 tiquid state 
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said liquid mixture into said solid polyurethane plastic 
takes place. 

18. In a process for prod.’ :ing solid polyurcth:nc plas- 
tics comprising bringing together in an enclosed mixing 
zone an ofganic compound having at Icust two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound and said 
reaction-influencing component in admixture continu- 
ously into said mixing zone, injecting said polyisocyanate 
into said mixing zone at a pressure substantially higher 
than that in said mixing zonc and at Icast as uniformly 
as is obtained by intermittent injection at high frequency 
and thereby effecting substantially instantancous and inti- 
mate mixing of said components, and then discharging 
the resulting mixture while in a liquid state from’ said 
mixing zonc into a zone where conversion of said liquid 
mixture into said solid polyurethane plastic takes place. 

19. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to the formation 
of said solid polyurcthane plastics, the improvement which 
comprises introducing said organic compound and siid 
polyisocyanate in admixture continuously into said: mix- 
ing zone, injecting said reaction-influencing component 
into said mixing zone at a pressure substantially higher 
than that in said mixing zonc und at Icast as uniformly 
as is obtaincd by intermittent injection at high frequency 
and thereby cffccting substantially instantancous and 
intimate mixing of said components, and then discharg- 
ing the resulting mixture while in a liquid state | from 
said mixing zone into a zone where conversion of 
said liquid mixture into said solid polyurethane plastic 
takes place. 

20. Ina process for producing solid polyurcthane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction Ieading to the formation 
of said solid polyurethane plastics, the improvement 
which comprises introducing said organic compound con- 
tinvously into said mixing zonc, scparatcly injecting 
each of the two last-mentioned components into said 
mixing zone at a pressure substantially higher than that 
in said mixing zone and at Ieast as uniformly as is ob- 
tained by intermittent injection at high frequcncy and 
thereby effecting substantially instantancous and intimate 
mixing of said components, and thea discharging the 
resulting mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mixturs 
into said solid polyurethane plastic takes place. — 

21. Ina process for producing solid polyurethane plus- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to the formation 
of said solid polyurethane plastics, the improvement which 


65 comprises, introducing into said mixing zone an admix- 


ture composed of said organic compound and at least 
one of the two last-mentioned components, injecting the 
other one of said two last-mentioned components into 
said admixture in said mixing zone at a pressure sub- 


70 stantially higher than that in said mixing zone and at 


least as uniformly as is obtained by intermittent injec- 
tion at high frequency and thereby effecting substantially 
instantaneous and intimate mixing of sald components, 
and then discharging the resulting mixture while in a 
from said mixing zone into a zone where 
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conversion of said liquid mixture into said solid poly- 
urethane plastic takes place. 

22. The process of claim 21 wherein the component 
influencing the reaction is injected into said admixture. 
. 23. The process of claim 21 wherein the polyisocyanate 
is injected into the admixture. 

! 24. Ina process for producing solid polyurethane plas- 
tics comprising bringing together an organic compound 
having at least two reactive hydrogen atoms, said organic 
compound being capable of forming polyurethanes, @ 
polyisocyanate and a component influencing the reaction 
leading to the formation of said solid polyurethane plas- 
tics, the improvement which comprises, providing an ad- 
mixture composed of said organic compound and one of 
said two last-mentioned components, introducing said 
admixture into a mixing zone, injecting the other one 
of the last two-mentioned components into said admix- 
ture in said mixing zone at @ pressure substantially higher 
than that in said mixing zone and at least as uniformly 
as is obtained by intermittent injection at high frequency 
and thereby effecting substantially instantaneous and in- 
timate mixing of said components, and then discharging 
the resulting mixture while in a liquid state from said 
mixing zone inte a zone where conversion ff said liquid 
mixture into said solid polyurethane plastic takes place. 

25. The process of claim 24 wherein the admixture is 
composed of said organic compound and said reaction 
influencing component, and wherein the polyisocyanate is 
injected into said admixture, 

26. The process of claim 24 whercin the admixture is 
composed of said organic compound and said polyiso- 
cyanate, and wherein said component influencing the re- 
action is injected into said admixture. 

27. In a process for producing solid polyurethane plas- 
tics comprising bringing together an organic compound 
having at least two reactive hydrogen atoms, said organic 
compound being capable of forming polyurcthanes, a 
polyisocyanate and a component influencing the reaction 
leading to the formation of said solid polyurethane plas- 
tics. the improvement which comprises, providing an ad- 
mixture composed of said organic compound and one of 
said two last-mentioned components, introducing said ad- 
mixture into an injection zone, injecting the other one 
of the last two-mentioned components into said admix- 
ture in said injection zone at @ pressure substantially 
higher than that in said injection zone and at least as 
uniformly as is obtained by intermittent injection at high 
frequency and thereby effecting substantially instantane- 
ous and intimate mixing of said components, and then 
removing the resulting mixture while still in @ liquid 
state from said injection zone into a zone where conver- 
sion of said liquid mixture into said solid polyurethane 
palstic takes place. 

28. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone a polyisocyanate modification of an organic com- 
pound having at least two reactive hydrogen atoms, said 
modified organic compound being capable of forming 
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polyurethanes, and a water-containing component in- 
fluencing the reaction leading to the formation of said 
solid polyurethane plastics, the improvement which com- 
prises substantially instantaneously and intimately mix- 
ing said components, said mixing including the step of 
injecting the last-mentioned component into said mixing 
zone at @ pressure substantially higher than that in said 
mixing zone and at least as uniformly as is obtained by 
intermittent injection at high frequency, and then dis- 
charging the resulting mixture while in a liquid state from 
said mixing zone into a zone where conversion of said’ 
me mixture into said solid polyurethane plastic takes 
place. 

29. In a process for producing solid polyurethane plas- 
tice comprising bringing together in an enclosed mixing 
zone a polyisocyanate modification of an organic com- 
pound having at least two reactive hydrogen atoms, said 
modified organic compound being capable of forming 
polyurethanes, and a component influencing the reaction 
leading to the formation of said solid polyurethane plas- 
tics, the improvement which comprises substantially in- 
stantancously and intimately mixing said componcnts, 
said mixing including the step of injecting the last-men- 
tioned component into said mixing zone at @ pressure 

> substantially higher than that in said mixing zone and 
at least as uniformly as is obtained by intermittent In- 
jection at high frequency, and then discharging the result- 
ing mixture while in a liquid state from said mixing zone 
into a zone where conversion of said liquid mixture into 
said solid polyurethane plastic takes place. 

30. In a process for producing solid polyurcthane plas- 
tics comprising bringing together in an enclosed mixing 
zone a compound selected from the group consisting of 
a polyisocyanate-modified polyester, a polyisocyanate- 
modified polyesteramide, a polyisocyanate-modified al- 
kylene glycol, and a polyisocyanate-modified polyoxy- 
alkylene glycol, said modified organic compound being 
capable of forming polyurethanes, and a water-contain- 
ing component influencing the reaction leading to the 
formation of said solid polyurethane plastics, the im- 
provement which comprises substantially instantancously 
and intimately mixing said components, said mixing in- 
cluding the step of injecting the last-mentioned component 
into said mixing zone at a pressure substantially higher 
than that in said mixing zone and at least as uniformly 
as is obtained by intermittent injection at high frequency, 
and then discharging the resulting mixture while in a 
liquid state from said mixing zone into a zone where 
conversion of said liquid mixture into said solid polyure- 


50 thane plastic takes place. 
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duced by gases evol' 
the change of state of liq 
a dispersion at a 


operation occurring immediately prior to ejectio 
mixture from the head in the form of a steady stream at 
a predetermined and controllable pressure; the stream 
being passed into a mold or other suitable receptacle 
wherein the foaming action takes place. When gaseous 
solutes are used, the foaming action takes place as the 
stream of material leaves the exit nozzle of the mixing 
head, while with the use of chemical reactions to produce 
the foaming gas, foaming occurs more slowly in most cases 
and proceeds to a large extent in the mold. 

Concomitant with, or soon after foaming, it is neces- 
sary that the liquid resin mixture shall gel or cure. It is 
important that the rates of foaming and curing shall be 
precisely controlled in order to achieve the type of foamed 
product desired. 

Furthermore, in accordance with the instant invention, 
the mixing of the liquid components in the mixing head is 
conducted at relatively low pressures. Preferably, deliv- 
ery pressures are of the order of 300 p.s.i. or less and may 
be as little as $0 or 60 p.si. With the use of such rela- 
tively low delivery and mixing pressures, in contrast to 
the relatively high delivery and mixing pressures known 
in the art; it is possible to achieve a number of desirable 
objectives. Saal 

Thus, with low mixing pressures, pumpé are, casier to 
operate and maintain. Furthermore, the pore size of 
the foamed product may be controlled by regulation of 
the speed of the stirring member in the mixing bead. 
Additionally, the mixing head may be of such construction 
as to allow the interior thereof to be substantially free of 
deleterious matter which would adversely affect the 
foamed products made with such mixing head. 

Accordingly, one object of this invention is to provide 
an improved method of mixing liquid reactive components 
under conditions which facilitates the manufacture of 
foamed products derived from such components; which 
allows precise control of the pore size of the foams; which 
permits the use of various combinations of reactive com- 
ponents having varying rates of reactivity; and which 
results in economy of operation. 

‘Another object of this invention is to provide an im- 
proved apparatus for mixing the liquid components in 
accordance with the method of the instant invention, such 
apparatus being of relatively simple construction, which 
is easily maintained and comprises a minimum number of 


Other objects of this invention will in part be obvious 
and in part hereinafter pointed out. 
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In the drawing, FIG. 1 is a diagrammatic showing of the 
apparatus for making foam, in accordance with the in- 
stant invention; 

FIG. 2 is a vertical sectional view of a mixing head em- 
bodying the invention; and 

FIG. 3 is a transverse sectional view taken on the line 
2—2 of FIG. 1. 

The method and apparatus of the instant invention in- 
volve the formation of foamed products from liquid com- 
ponents which are rapidly mixed and deposited into a 
suitable mold. As one example, such liquid components 
may comprise (1) a polyester, (2) a diisocyanate ora mix- 
ture of diisocyanates, and (3) a catalyst such as a tertiary 
amine in combination with water. In case, the 
foam may be produced by the reaction of (1) a solution 
of polyvinyl alcohol in water containing a foam stabiliz- 
ing agent, (2) a sulfuric acid solution containing dissolved 
formaldehyde, and (3) a saturated aqueous solution of 
sodium bicarbonate. 

Such liquid components are delivered to a mixing head 
from individual metering pumps which are capable of 
delivering the separate components to the head steadily 
at a non-fluctuating rate and at pressures up to about 300 
pss.i. and preferably as low as 50-60 p.si., through suitable 
flexible conduits. The inlets of such conduits are arranged 
on the bead in accordance with the nature of the several 
components and the chemical reactions involved. One 
such inlet is located at the top of the bead or adjacent 
thereto and off center to provide space for the shaft 
carrying the mixing paddles. A second inlet may be 
located immediately below the first inlet or at a suitable 
point intermediate the top and bottom of the mixing head, 
as determined by the nature of the chemical reaction, 
while the third inlet may be located at a lower point on 
said head and suitably related to the other inlets. 

The mixing head may be of cylindrical or spherical 
shape with a capacity ranging up to about 2 liters and with 
a preferred capacity of the order of % liter. It is under- 
stood that the size of the head is related to the speed of 
reactions which commence therein after the components 
are mixed and which continue when the mixture is de- 
posited from the outlet of the head onto the mold or a 
continuously moving belt. The head is made of suitable 
materials resistant to the chemicals involved, and may 
be formed of various acid resistant stainless stecls. 

Referring in detail to the drawing, and particularly to 
FIG. 1, 10 designates a mixing head embodying the inven- 
tion and operating in accordance with the method of the 
invention. Such head is provided with liquid inlets 11, 12 
and 13, which are connected by flexible conduits 14, 15, 
16 respectively, to metering pumps generally indicated at 
17, 18, 19 respectively. 

The mixing head 10 has rotatably mounted therein 
paddles, described later in detail, which are rotated by 
means of a motor 20 suitably coupled to a shaft carrying 
such paddles. A valved outlet 21 at the lower end of head 
10 delivers the mixed components to a mold generally 
indicated 22, such mold being either of the stationary 
or movable type. The movable type of mold is carried 
by a moving belt, not shown, in a manner known in the 
art. 


As shown in FIG. 2, the mixing head 10 comprises 2 
cylindrical walled portion 23, with a flange 24 at the upper 
end thereof, to which a cover plate 25 may be bolted as at 
26. The plate 25 is formed with a central opening 27 
to pass a paddle shaft 28 therethrough, and the offset inlet 
member 11. A flanged bottom plate 29 is screwed onto 
the threaded lower end 30 of walled portion 23, said 
bottom plate having the outlet nozzle 21 centrally dis- 
posed thereof, with a valve 32 arranged therein. 

Paddle members 33 are fixed to axially disposed shaft 
28, such members being conveniently arranged in upper 
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tween 40% and 70% and containing dissolved formalde- 
hyde, is introduced from a supply tank, not shown, into 
head 10 by way of pump 18, conduit 15 and inlet 12. 
Finally, a saturated aqueous solution of sodium bicarbon- 
ate is introduced from a supply tank, not shown, into head 
10 by means of pump 19, conduit 16 and inlet 13. Pres- 
sure is maintained within head 10 by appropriate settings 
on pumps 17, 18 and 19 and suitable regulation of outlet 
valve 32. Thus, carbon dioxide derived from the bicar- 
bonate solution is kept in solution until the liquid is ex- 
pelled from outlet 21. 

The resultant foam is received in mold 22 where the 
same is cured by heating, thus forming a porous mass 
having intercommunicating pores. It has been found that 
the pore size may be carefully controlled by regulating the 
rotational speed of paddles 33. With the inlets 11, 12 
and 13 in closely spaced relation, the successively intro- 
duced liquids are dispersed one in the other at a very 
rapid rate so that the solution of the initially formed drop- 
lets has time to take place during further passage through 
bead 10. 

The rate of solution of droplets in a given medium is 
increased as the droplet size decreases. With low pres- 
sure conditions in head 10, the paddles 33 moving in rela- 
tion to baffle members 38, with a relatively small clear- 
ance therebetween, provide a shearing effect on the mix- 
ture of liquid components moving through the head, there- 
by effecting the desired dispersing action of the later in- 
troduced components with respect to the earlier intro- 
duced components. 

The baffle members 18 furthermore increase turbulence 
within the bead and minimize laminar flow and motion of 
the several liquid components, thereby materially increas- 
the mixing of the components, it has been found that the 
size of the pores in the foamed product depends on the 
droplet size of the dispersed liquids. If complete solu- 
tion occurs, pores of minimum size are obtained if ade- 
quate foam stabilizers are present so as to minimize 
partial collapse of the newly formed pores. 

Inlets 11, 12 and 13 may be provided with valves 40, 
41 and 42 respectively, to cut off the inflow of the liquid 
components into the head 10 when pumping is stopped. 
This prevents objectional gelation of components within 
the head and fouling of the same. Additionally, with the 
arrangement of the baffles means 35 in free standing rela- 
tion to wall 23; the inner surface of said wall is free of 
projections therefrom which would tend to collect re- 
actants in objectionable gelled or partially gelled form, 


4 
which in turn would impair the mixed components which 


fairly close relation, and with thorough mixing 
by the action of the paddles 33 and baffle members 
liquid components may move through the head at a rela- 
tively high rate of speed and still react as requi Thus, 
in the case of the polyvinyl formal and the isocyanate- 
polyester foams, with temperatures fixed, solution time is 
finite. For the isocyanate-polyester foam at room tem- 
peratures, solution takes place in from 20 to 40 seconds 
and the throughput of the reactants is kept at between 10 
to 25 pounds per minute. This insures adequate time for 
intermixture of the components, but is not long enough 
for any appreciable foaming even at the outlet nozzle 31. 
In forming the polyvinyl formal foam, using gas ¢x- 
pansion, the throughput of reactants may be in the range 
of from 10 to 30 pounds per minute. With a %' liter 
capacity head, it has been found that the 
the i 


is correspondingly enlarged 

such head capacity is reduced, thereby keeping the passage 
time of the liquid components in the head substantially 
constant. 


tween adding the final component in the mixing 
and the completion of expansion of the foam in mold 
is preferably no greater than two minutes. 

: Sssible time i it he i 


action. ‘ 

With suitable regulation of the speed of motor 20 which 
drives the paddles 33, the pore size of the finished foam 
may be selected in with the end use of the 
foam product, as for liquid or gas filters, cushioning ma- 

The head 10 may be suitably arranged for movement in 
a uniform manner and determined pattern over mold 22 
in order to effect proper deposition of the reactants in said 
mold, whether stationary or moving, all in a manner 
known in the art. The head may be moved in a straight 
line, reciprocatory manner when formi 
shaped foam blocks, or such bead may be moved in'a cir- 
cular or elliptic path. 

It has been found that the paddle members 33 may be 
rotated at speeds ranging from about 1500 to about 3000 
r.p.m. and thereby produce foamed products with 
pore sizes. Thus, with the higher mixing speeds the aver- 
age pores in the foam will be quite fine whereas with a 
decrease in such mixing speed, said pores become coarse 
and of increased average size. : 

Optimum pressure conditions within mixing head 10 
are attained by adjusting the outlet valve 32, Normal 
pressures found in the head range between about 10 to 
15 pounds per square inch. ; 

We claim: : 

1. In a method of making a foamed polyurethane resin 
by reaction between an organic polyisocyanate and an or- 
ganic compound capable of forming a polyurethane bv 
reaction with said polyisocyanate, a catalyst for the reac- 
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tion between said polyisocyanate and said compound and 
a small amount of water wherein said components arc 
introduced in liquid condition at predetermined rates of 
flow respectively into a closed mixing container in which 
said components are continuously mixed and from which 
they are continuously discharged in mixed condition 
through a common outlet while still liquid, conversion 
of said components mixed as aforesaid in said mixing con- 
tainer to said foamed polyurethane resin occurring after 
their discharge through said outlet, the improvement 
which comprises continuously introducing each of said 
components into said container in a steady metered, and 
non-fluctuating stream at a delivery pressure into said 
container not greater than about 300 p.s.i. for continuous 
travel through said container from the delivery point of 
each said stream to said outlet such that the last liquid 
component introduced into said container during the 
travel of said components toward said outlet has a resi- 
dence time in said container not longer than 10 seconds, 
said liquid components immediately upon contact with 
each other in said mixing container and thereafter during 
their travel to said outlet being maintained at a pressure 
within said container not greater than about 15 p.s.i. and 
being subjected to mechanically produced shear by rapidly 
rotating a mixing shaft having impellers mounted thereon 
within said container which rotate therewith and extend 
toward the inner portions of said container in the path 
of said components in their travel to said outlet, there be- 
ing baffle surfaces within said container in contiguous re- 
lation with respect to said impellers and relatively to 
which said impellers move whereby said shear is me- 
chanically produced within said components during their 
travel within said container to said outlet in effective in- 
tensity to disperse said liquid components one in the other 
including dispersion of said last introduced liquid com- 
ponent during the aforesaid residence time thereof in said 
mixing zone for producing the aforesaid foamed poly- 
urethane resin by reaction between said liquid com- 
ponents with evolution of gas to produce the pores com- 
prised in said foam. 

2. A method according to claim 1 wherein the delivery 
pressure of said components into said mixing zone is not 
greater than about 60 p.s.i. 

3. A method of forming a synthetic product by reac- 
tion between an organic polyisocyanate, an organic com- 
pound capable of reaction therewith to form a poly- 
urethane resin and a catalyst for said reaction, each of 
said components being in the form of a liquid, said meth- 
od comprising introducing each of said components in 
the form of precisely metered and steady, non-fluctuating 
continuous liquid streams at delivery pressures less than 
300 p.s.i. into a closed mixing container through inlets, 
said container having a common outlet, subjecting said 
components during their travel from said inlets to said 
outlet to mechanical mixing by rapidly rotating a mixing 
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shaft axially disposed in said container, said mixing shaft 
having a plurality of impeller means rigidly attached 
thereto which extend towards the inner portions of said 
container, baffle means positioned in said container be- 
tween said inlets and said outlet and in contiguous rela- 
tionship to said impeller means for cooperating with said 
impeller means to create a shear force within said com- 
ponents sufficient to thoroughly disperse said components 
in each other prior to their discharge from said outlet 
while said mixed components are in a liquid form, the 
pressure within said container being not greater than 
about 15 p.s.i. and the time interval between the intro- 
duction of at least one of said components into said con- 
tainer and the discharge of said mixed components from 
said outlet being not greater than about 10 seconds. 

4. A method according to claim 3 wherein in addition 
to said catalyst a small amount of water is added and is 
intimately dispersed with said polyisocyanate component 
to produce carbon dioxide by reaction therewith for 
forming the pores of a foam. 

5. A method according to claim 3 wherein said organic 
compound is a polyester and said polyisocyanate is toluene 
diisocyante. 

6. The method of claim 3 wherein the delivery pres- 
sure of said components is not greater than about 60 

3.1. 

7, A method according to claim 3 wherein said con- 
tainer has an inner surface disposed concentrically about 
a longitudinal axis, said outlet being at one end thereof, 
said impellers are in the form of paddle members rapidly 
rotated about said axis and having impelling surfaces of 
substantial longitudinal and radial extent relative to said 
axis extending from said axis toward said inner surface 
of said container in a plurality of radially angular posi- 
tions about said axis, and said baffling surface is pre- 
sented by baffles disposed in a plurality of radially angu- 
lar positions about the axis of said container and are of 
substantial longitudinal and radial extent extending in- 
wardly from said iuner surface of said container toward 
said axis. 
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Excerpts from Plaintiffs’ Exhibit 29(b) 


What the disclosure in the Hoppe et al patent means 
to one of ordinary skill in the art was made the subject 
of affidavits filed June 14, 1956 in the parent Hoppe et al. 
application Ser. No. 327,522, filed December 23, 1952, which 
was then pending notwithstanding the fact that the appli- 
cation that resulted in the Hoppe et al. reference had been 
filed on August 8, 1955. The question had been raised 
as to the operativeness of the disclosure by Hoppe et al. 
and two men were selected as being skilled in the art in 
order to show that they would be able to successfully 
practice the disclosed invention in the production of a 
foam. Each was supplied with a machine as produced in 
accordance with the Hoppe et al. disclosure and the com- 
ponents for making a polyester polyurethane foam likewise 
were supplied. 


One of the men selected was Mr. Mortimer H. Nickerson 
and, according to his affidavit, the method was carried out 
utilizing unstated injection pressures for the activator and 
toluene diisocyanate. The first attempt was unsuccessful 
due to insufficient mixing. Mr. Nickerson said that the 
remedy was obvious, namely, to further increase the pres- 
sure, and when an injection pressure for the toluene 
diisocyanate was increased to 190 atmospheres and the 
injection pressure for the aqueous aerosol OT solution 
was increased to 100 atmospheres a fine, uniform cell size, 
low density foam was produced. The other selected per- 
son was Mr. John R. Palmer, Jr. and, according to his 
affidavit, he successfully produced a foam utilizing an in- 
jection pressure of about 100 atmospheres for both the 
diisocyanate and the activator mixture. The Nickerson and 
Palmer affidavits were supplemented by an affidavit of 
Philip A. Sanguinetti, then employed by Mobay Chemical 
Company as a Research Chemist and Group Leader, his 
affidavit confirming the statements made in the Nickerson 
and Palmer affidavits. A copy of each of these affidavits 
is attached hereto. 
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The foregoing is submitted as significant, for according 
to the only information provided by the examples in the 
Hoppe et al. patent and experiments performed according 
to the Nickerson and Palmer affidavits the actual practice 
under the Hoppe et al patent is that of utilizing very high 
injection pressures. Moreover, even using these high pres- 
sures and intimate injection through injection nozzles there 
was still insufficient mixing according to the first experi- 
ment carried out by Mr. Nickerson, thus showing the exact- 
ing nature as to the mixing requirements for successfully 
producing a foam. 


a 
° 
a 
| 
iF 
| 
x) 
F 
z:| 
S 
Ay 


W. W. MARSHALL II! 
PROCESS AND APPARATUS FOR MAKING PLASTICS 


Filed April 26, 1957 


y 
y 
YY WAAAY AAAAAAAAAAAAN AMAA 
Uo WME | | 
, mee ie) 


ROMAN AVAL, 


\ 
Yin AAA 


| aes | ‘ [| 


CLLEGE Le epee eee 
OAL, AMAA 
wv 


SS 


aa 
6 
6 
6 
6 
4 
6 
6 
& 
& 
$ 
$ 


LLL LL LLL LLL LAY 
Gi , AO 


INVENTOR 
MILLIAM Bt MARSHALL 
RVTORNEY 


A 


ee al| 
smi 


United States Patent Office 


1 


2,957,203 
PROCESS AND APPARATUS FOR MAKING 
PLASTICS 


2,957,203 


Patented Oct. 25, 1960 


tion; 
Figure 2 is a fragmentary 
taken between lines I—I and II—II of Figure 1; and 
Figure 3, Figure 4 and Figure 5 are fragmentary lon- 
gitudinal sectional views of other embodiments of the 
invention taken along the lines I—I and II—II of Fig- 


together 1 

from the mixing apparatus 

pressure and sojourn time of the mixture in the mixing 
apparatus. 


This discharge means preferably communi- 
i polyurethane 


constricting means is prefarbly a bushing or insert 
conduit having a minimum internal i 
ion of the conduit and having sloping walls extending 
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mixing zone under a pressure greater than the 
in the mixing zone. In order to assure substantially com- 
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plete mixing of the activator with the viscous polyester, 
the activator is injected into the mixing zone containing 
the polyester either continuously or intermittently. If 
intermittent injection is utilized, the frequency of the 
injection rate should be from about 50 to about 10,000 
injections per minute with an injection rate of about 
2,000 to about 10,000 injections per minute being pre- 
ferred. 

It is, of course, permissible to mix the polyisocyanate 
with the organic compound having the reactive hydrogen 
atoms before they are introduced into the mixing cham- 
ber. Indeed, reaction between the polyisocyanate and 
organic compound may be brought about before transfer 
to the mixing chamber. An excess of polyisocyanate 
may be used in order that the prepolymer thus formed 
has terminal NCO groups. < 

It has been found that it is possible to predetermine 
the cell or pore size of the finished polyurethane foam 
plastic by passing the reaction mixture through a con- 
duit which restricts the flow and by controlling the time 
the reaction mixture of components spends in the mixing 
chamber and in the conduit, The period of dwell in the 
mixing chamber and conduit may be predetermined by 
means of the cross-sectional dimensions of the conduit 
or by means of the length of the conduit extending from 
the discharge nozzle. The size of the pore or cell of the 
polyurethane foam plastic becomes larger as the diameter 
of the conduit is decreased. For example, with a given 
composition, a product poured from a mixing zone through 
a conduit about 10 centimeters Jong and about 20 milli- 
meters in diameter will have from about 260 to about 
320 pores per square centimeter, each having a diameter 
of from about 0.25 to about 0.35 millimeter. The same 
composition poured through a conduit of the same length 
but having a diameter of about 10 millimeters at the re- 
stricted portion contains from about 140 to about 180 
pores per square centimeter having a diameter of from 
about 0.45 to about 0.55 millimeter. The uniformity 
of cell size is further improved by providing a conduit 
which has a constricted portion and a portion of gradual- 

jacent the constriction and on 
mixing zone, In such 
i led by 


the mixing 
and the smaller the number thereof per 
f foamed product. It is preferred to use a 
conduit having a means for varying 


the diameter. 
‘Any suitable polyisocyanate, including those disclosed 
in US, Patent 2,764,565, may be utilized in preparing the 
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Any suitable catalyst may be utilized, including heavy 
metal compounds and tertiary amines, such as, for exam- 
ple, dimethylhexahydroaniline, diethylhexahydroaniline, 
reaction products of N,N-diethylaminoethanol and phenyl- 
isocyanate, ester amines, sodium phenylates and the like. 
In many cases it is preferred to employ what is commonly 
referred to as an activator mixture, i.c., a mixture com- 
prising a catalyst, a surface active agent and a small 
amount of water. 

The organic compound having the reactive hydrogen 
atom may be a polyester, either linear or branched, a 
polyesteramide, a polyethylene ether glycol or the like, or, 
in some instances, it may be a mixture of one or more of 
these materials. The polyesters may be prepared by 
reaction between any suitable polycarboxylic acids and 
preferably a dicarboxylic acid. Adipic, sebacic, 6-amino- 
caproic, phthalic, isophthalic, terephthalic, maleic, cyclo- 
hexane-1,2-dicarboxylic, and the like, including those dis- 
closed in the aforesaid patent, may be utilized for react- 
ing with a suitable glycol or other polyhydric alcohol to 
form the polyester. The various polyhydric alcohols dis- 
closed in the aforesaid patent, including ethylene glycol, 
diethylene glycol and the various amino alcohols, such 
as, for example, ethanolamine, the aminopropanols and 
tho like, may be used, The polyalkylene ether glycols are 
also obtainable in known manner, such as by polymeriza- 
tion of alkylene oxides, including ethylene oxide, propyl- 
ene oxide and tetrahydrofuran. } 

Although, as stated hereinbefore, it is preferred to use 
a bushing or insert to constrict the discharge means, a 
conduit in which the constriction is an integral part there- 
of may be used. However, the constriction means must 
have a tapered surface extending therefrom at least on 
the side thereof spaced from the mixing apparatus. 

Referring now to the drawing, Figure 1 illustrates in 
cross-section a mixing apparatus similar to that disclosed 
in the aforesaid patent to P. Hoppe et al. but provided 
with one embodiment of this invention. Substantially en- 
closed mixing chamber 1 is provided with an agitator 2 
and inlets 3 and 4 through which the components of the 
reaction mixture may be introduced, The mixing cham- 
ber may have more inlets if more than two components 
are utilized in formulating the reaction mixture from 
which the polyurethane plastic will result. The compo- 
nents are constantly or intermittently injected into mixing 
chamber 1 where they are further mixed by means of 
agitator 2, The resulting reaction mixture flows below 
agitator 2 into the area 5 and then from the mixing 
nozzle through orifice 6 into conduit 7 and then into 


or insert 10 is exchanged for another es change in the 
pore size and number is desired. 


able constriction. The one shown in Figure 5 may be 
formed by counterboring. Note that no surface 8 i 


formed by two arcs of a circle. The 


7m trated as 9. 
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the following table if discharged through a conduit hav- 
ing a restriction therein of the stated diameter: 
Table 
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ber of about 60 and an acid number below 1. 

parts polyester were mixed with about 49 parts 

diisocyanate and about 11 parts of a mixture 
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In another example, when the following composition 
is used: 
About 100 parts of a polyester from about 15 mols adipic 
acid, about 16 mols diethylene glycol, about 1 mol tri- 
30 —methylol propane with an hydroxyl number 60 and an 
acid number below 1. 
About 37.4 parts toluylene diisocyanate. 
About 9.0 parts of a mixture of: 
About 3 parts bis-(diethylaminoethanol ) adipate. 
35 About 1 part oleate of diethylamine. 
About 0.75 part sodium salt of a sulfonated castor 
oil with about 54% water. 
About 0.15 part glycerine. 
Potnt to 7 About 1.5 parts water. 
eDanen About 0.75 part sulfonated ricinoleic acid with about 
meters of 54% water. 
The resulting foam will have a density of about 45 
kg. per cubic meter and the following characteristics: 
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From a comparison of the data shown in the foregoing 
tables, it is evident that the number of pores and the size 
of the pores is affected by the diameter of the constricted 
70 portion of conduit 7 and thus is affected by the period 
of dwell of the reaction mixture in the conduit. In ad- 
dition, a much more uniform pore structure is obtained. 
It bas been found that a discharge means which grad- 
have a density of about 55 ually increases in internal cross-sectional dimensions from 
structure indicated by 75 the constricted portion will produce foam of much more 
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uniform pore size than a conduit which abruptly increases 
in diameter on each side of the restriction. Cellular 
polyurethanes produced in apparatus having a discharge 
nozzle similar to those shown in the drawing have as 
much as 90% less cells or pores outside the desired 
cell size than cellular polyurethanes prepared from the 
same reaction mixture but discharged through a conduit 
which is constricted but does not have sloping surface 9. 
No definitely proven theory has been advanced to ex- 
plain the exact function of the conduit or extension in 
improving the porosity of the hardened foam. It may 
be that confinement of the reaction mixture in an area 
in which the back pressure is predetermined and con- 
trolled results in the improved pore structure because of 
the presence of this back pressure during the carly stages ed products there: 
of the chemical reaction. Even greater uniformity is for agitating the li 
obtained if the diameter of the conduit beyond the con- ing li 
stricted part increases gradually. In any event, it has 
been found that the pore structure can be predetermined opening in the wall of the chamber, and a means extend- 
and controlled by use of the conduit or elongation adja- ing id opening externally of the chamber com- 
cent the discharge orifice of the mixing apparatus. Al- i = 
though the mixing nozzle shown in the drawing and de- 
scribed in detail in U.S. Patent 2,764,565 has been found 
to give the best results and is thus preferred, it is possible 
to use any other suitable mixing apparatus in combination 
with conduit 7 to obtain improved pore structure. 
It should be apparent from the foregoing that the 
povel constriction in the conduit provides a means for 
simultaneously building-up a back pressure in the mixing 
chamber and for discharging the reaction mixture from 
the chamber at a velocity lower than that through the 
constricted zone, thereby avoiding the discharge of the 
mixture in a fine stream or jet at high velocity which 
would result in splashing and, consequently, voids and 
holes in the product. 35 2,512,506 
2,537,977 Dulmage 
2,764,565 -- Sept. 25, 1956 
2,816,741 _ Dec. 17, 1957 


40 
458,729 Canada -----.---------- Aug. 9, 1949 
OTHER REFERENCES 
What is claimed is: “Modern Plastics,” Mass-produced polyurethane foams, 
1. A method for mixing liquids capable of reacting to 45 March 1957, pp. 126-128, 264. 
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This invention relates generally to a method for mak- 
ing porous plastics from liquid components which, when 
mixed together, form a solid product. 

It has been disclosed that porous plastics may be 
formed by mixing together a polyisocyanate and an or- 
ganic compound having a reactive hydrogen atom. These 
compounds react chemically with each other to form a 
polyurethane compound. It is preferred to use a poly- 
hydroxyl compound and water is usually added in order 
to produce carbon dioxide which forms the pores in 
the resulting polyurethane product. Activators or cata- 
lysts are included in the formulation in order to control 
the reaction rate and the characteristics of the finished 
product. 

It is necessary that the various components going into 
the polyurethane plastic be rapidly mixed together and 
poured into a suitable molding device before completion 
of the chemical reaction. An apparatus that is admir- 
ably suited for this purpose is disclosed in U.S. Patent 
2,764,565 granted to P. Hoppe et al. September 25, 
1956. This apparatus provides a means for intimately 
mixing the catalyst and other components of the poly- 
urethane plastic together and permits accurate varia- 
tion of the proportion of components in the mixture as 
required to obtain the desired degree of rigidity or flexi- 
bility in the finished foam. It has been found, however, 
that relatively large slabs of the polyurethane plastic 
foam made with this apparatus may have a tendency 
to crack and the product may not always have a cellular 
structure that is relatively uniform in cell size. It has 
been proposed to include a paraffin oil or silicon oil in 
the formulation to avoid cracking of the hardened slab, 
but such additives remain in the finished foam thercby 
resulting in a product which may have undesirable chemi- 
cal composition and undesirable mechanical properties. 
Moreover, such additives may foul the mixing equip- 
ment and troublesome and time-consuming cleaning op- 
erations may be required at frequent intervals. 

Another object of the invention is to provide a method 
for making polyurethane foam plastics having improved 
uniformity of pore size and improved physical charac- 
teristics. Still another object of the invention is to pro- 
vide a process for making polyurethane foam plastics of 
substantially uniform pore size and substantially free 
from voids. A still further object of the invention is to 
provide a method for making large slabs of polyurethane 
foam plastic of substantially uniform pore or cell size 
having such physical characteristics that there is little or 
no tendency for the hardened foam product to crack. 
Another object of the invention is to provide a method 
for making polyurethane foam plastics, without the addi- 
tion of undesirable oils, that have improved chemical and 
mechanical properties, resist cracking and have a sub- 
stantially uniform cell structure. 

Other objects will become apparent from the follow- 
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ing description with reference to the accompanying draw- 
ing in which— : 

Figure 1 is a longitudinal sectional view of one em- 
bodiment of the invention; : 

Figure 2 is a longitudinal sectional view of another 
embodiment of the invention in which the diameter of 
the discharge conduit may be varied; and j 

Figure 3 is a longitudinal sectional view of still an- 
other embodiment of the invention in which a valve is 
used to throttle the flow of liquid through the discharge 
conduit. 

The foregoing objects are accomplished in accordance 
with this invention by providing an apparatus: having 
a substantially enclosed mixing zone in which the liquid 
components of a polyurethane foam plastic may be mixed 
together and means for discharging the resulting mixture 
from the mixing apparatus through a conduit. This con- 
duit preferably communicates with a suitable means for 
shaping the polyurethane reaction mixture as chemical 
reaction proceeds and the mixture changes froma liquid 
into a solid or non-fluid porous product. t 

In accordance with this invention, the mixture of com- 
ponents which react to form the polyurethane foam plas- 
tic is prepared in the usual way, such as by the process 
disclosed in U.S. Patent 2,764,565 or by any other suit- 
able process. The organic compound having the' reactive 
hydrogen atom, which is conveniently an hydroxyl poly- 
ester or an hydroxyl polyether, may be pumped or other- 
wise moved from a suitable storage vessel into the mix- 
ing zone where it is mixed with a polyisocyanate and a 
suitable catalyst or activator is introduced into the mix- 
ing zone under a pressure greater than the pressure in 
the mixing zone. In order to assure substantially com- 
plete mixing of the activator with the viscous polyester, 
the activator is injected into the mixing zone containing 
the polyester cither continuously or intermittently. If 
intermittent injection is utilized, the frequency of the in- 
jection rate should be from about 50 to about 10,000 
injections per minute with an injection rate of about 
2,000 to about 10,000 injections per minute being pre- 
ferred. 

It has been found that it is possible to predetermine 
the cell or pore size of the finished polyurethane foam 
plastic by passing the reaction mixture through a con- 
duit and by controlling the time the reaction mixture of 
components spends in the conduit adjacent the discharge 
orifice of the mixing chamber. The period of; dwell in 
the conduit may be predetermined by means of the cross- 
sectional dimensions of the conduit or by means of the 
length of the conduit extending from the discharge noz- 
zie. It has been found that the size of the pore of the 
polyurethane foam plastic becomes larger as the diameter 
of the conduit is decreased. For example, with a given 
composition, it was found that a product poured from 
a mixing zone through a conduit about 10 centimeters 
long and about 20 millimeters in diameter had from about 
260 to about 320 pores per square centimcter each hav- 
ing a diameter of from about 0.25 to about 0.35 milli- 
meter. The same composition poured through a conduit 
of the same length but having a diameter of about 10 
millimeters containing from about 140 to about 180 
pores per square centimeter having a diameter of from 
about 0.45 to about 0.55 millimeter. ' 

It is preferred to provide the apparatus with a conduit 
having a means for easily adjusting the diameter without 
changing the conduit. For example, the conduit may be 
provided with a globular valve or other suitable valve for 
throttling the flow of liquid through the conduit. Like- 
wise, the conduit may be made of a flexible material and 
may be provided with a suitable clamp for adjusting the 
diameter of the conduit to suitably restrict the flow of the 
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reaction mixture therethrough. Any other suitable means 
for predetermining the internal diameter of the conduit 
including the use of a set of interchangeable conduits of 
various diameters or of a diaphragm or other partial 
blocking means may be utilized, it being important only 
that the conduit diameter and length be controlled by 
following the rule that the smaller the cross-sectional 
dimension of the conduit or the longer the conduit, the 
smaller the number of pores per unit area and the larger 
the pore. The rule may also be stated thus: the longer 
the reaction mixture is retained in the conduit, the larger 
the pores and the smaller number thereof per unit area 
of foamed product. It is preferred to use a tubular ex- 
tension or conduit having a means for varying the 
diameter. 

Any suitable polyisocyanate, including those disclosed 
in U.S. Patent 2,764,565, may be utilized in preparing the 
foamable mixture. Specific examples include 2,4-toluyl- 
ene diisocyanate, 2,6-toluylene diisocyanate, 1,4-phenyl- 
ene diisocyanate, triphenylmethane-4,4’,4”-triisocyanate, 
1,5-naphthylene diisocyanate, diphenylmethane-4,4’-diiso- 
cyanate, and 4,4’-diphenyldimethylmethane diisocyanate 
and the like. Water is usually used as the cross-linking 
agent in order to insure proper porosity in the finished 
product, but any other cross-linker producing this result 
may be used. The chemical components react together to 
form a polyurethane plastic and carbon dioxide which is 
evolved and forms the pores in the resulting solid poly- 
urethane plastic. ' 

Any suitable catalyst may be utilized, including heavy 
metal compounds and tertiary amines, such as, for ex- 
ample, dimethylhexahydroaniline, diethylhexahydroani- 
line, reaction products of N,N’-diethylaminoethanol and 
phenylisocyanate, ester amines, sodium phenylates and the 
like. In many cases it is preferred to employ what is 
commonly referred to as an activator mixture, i.¢., a mix- 
ture comprising a catalyst, a surface active agent and a 
small amount of water. 

The organic compound having the reactive hydrogen 
atom may be a polyester, cither linear or branched, a 
polyesteramide, a polyethylene ether glycol or the like, or, 
in some instances, it may be a mixture of one or more of 
these materials. The polyesters may be prepared by reac- 
tion between any suitable polycarboxylic acids and prefer- 
ably a dicarboxylic acid. Adipic, sebacic, 6-aminocaproic, 
phthalic, isophthalic, terephthalic, maleic, cyclohexane- 
1,2-dicarboxylic, and the like, including those disclosed 
in the aforesaid patent, may be utilized for reacting with 
a suitable glycol or other polyhydric alcohol to form the 
polyester. The various polyhydric alcohols disclosed in 
the aforesaid patent, including ethylene glycol, diethylene 
glycol and the various amino alcohols, such as, for ex- 
ample, ethanolamine, the aminopropanols and the like, 
may be used. The polyalkylene ether glycols are also ob- 
tainable in known manner, such as by polymerization of 
alkylene oxides, including ethylene oxide, propylene oxide 
and tetrahydrofurane. 

Referring now to the drawing, Figure 1 illustrates in 
cross-section a mixing apparatus similar to that disclosed 
in the aforesaid patent to P. Hoppe et al. but provided 
with one embodiment of this invention. Substantially en- 
closed mixing chamber 1 is provided with an agitator 2 
and inlets 3 and 4 through which the components of the 
reaction mixture may be introduced. The mixing cham- 
ber may have more inlets if more than two components 
are utilized in formulating the reaction mixture from 
which the polyurethane plastic will result. The com- 
ponents are constantly or intermittently injected into mix- 
ing chamber 1 where they are further mixed by means of 
agitator 2. The resulting reaction mixture flows below 
agitator 2 into the area 5 and then from the mixing nozzle 
through orifice 6 into conduit 7. Conduit 7 is of a pre- 
determined diameter and Jength depending upon the de- 

sired number and size of pores in the product. In this 
embodiment, a set of interchangeable conduits 7 of various 
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diameters is provided and one conduit is exchanged for 
another as change in the pore size and number is desired. 

The embodiment of Figure 2 is a fragmentary view 
showing only the mixing chamber 1 and zone 5 of the mix- 
ing nozzle. It is understood, however, that this nozzle is 
provided with a plurality of inlets through which the 
various components of the polyurethane foam plastic for- 
mulation may be introduced. This embodiment is pro- 
vided with a tubular extension 7 depending from the mix- 
ing nozzle having a diaphragm 8 which may be moved 
through a slit 9 in tube 7. The thickness of diaphragm 8 
is such that the diameter of tube 7 becomes less as dia- 
phragm 8 is moved inwardly. Pointer 10 and graduated 
beam 11 are used to measure the distance diaphragm 8 
extends into tube 7. 

The embodiment of Figure 3 is a fragmentary cross-sec- . 
tional view of a mixing apparatus similar to that of Figure 
1 having mixing chamber 1, agitator 2, chamber 5 and 
discharge orifice 6. This embodiment also has a conduit 
7 attached to discharge orifice 6. Conduit 7 is provided 
with a suitable throttling valve, such as, for example, a 
globular valve or any other yalve adapted to restrict the 
flow of fluid through conduit 7 as the valve 12 is closed. 
The valve may be either hand agitated or agitated by any 
suitable automatic means, such as, for example, by an 
electric motor. 

In order to illustrate the effect of the diameter of con- 
duit 7 upon the cellular structure of the hardened poly- 
urethane foam plastic, a series of tests was made in which 
the chemical composition of the reaction mixture was 
maintained the same and all other conditions were the 
same except the diameter of conduit 7 was varied. In the 
first of these examples, the reaction mixture was pre- 
pared from about 100 parts of a polyester prepared from 
about 15 mols adipic acid, about 16 mols diethylene gly- 
col, and about 1 mol trimethylolpropane. The polyester 
had an hydroxyl number of about 60 and an acid number 
below 1. The 100 parts polyester were mixed with about 
49 parts toluylene diisocyanate and about 11 parts of a 
mixture of about 3 parts bisdiethylaminoethanol adipate, 
about 1 part diethylamine oleate, about 1.5 parts of a 
sodium salt of a sulfonated castor oil in about 54% by 
weight water, about 1.5 parts sulfonated ricinoleic acid 
in about 54% water, about 0.3 part glycerine and about 2 
parts water. This mixture, after complete mixing in an 
apparatus similar to that shown in Figure 1 was passed 
through various conduits 7 each about 10 cm. long and 
having the diameter indicated in the following table: 
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In another example, the following composition was 
used: 

About 100 parts of a polyester from about 15 mols adipic 
acid, about 16 mols diethylene glycol, about 1 mol 
trimethylolpropane, with the hydroxyl number 60 and 
an acid number below 1 

About 33.2 parts toluylene diisocyanate 

About 9.5 parts of a mixture of: 

About 3 parts bis-(diethylaminoethanol) adipate 

About 1.5 parts oleate of diethylamine 

About 1.5 parts sodium salt of a sulfonated castor 
oil with about 54% water 

About 1 part water 

The resulting foam had a density of about 55 kg. per 

cubic meter. The mixing of the components was achieved 

in an apparatus of the type shown in Figure 2 having a 

conduit 7. The diameter of conduit 7 could be varied 

to provide the diameter shown in the following table: 


Table II 


Numer Pore Size, 
Pores per mm. 
cm! 
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In another example, the following composition was 

used: 

About 100 parts of a polyester from about 15 mols adipic 
acid, about 16 mols diethylene glycol, about 1 mol 
trimethylolpropane with an hydroxyl number 60 and 
an acid number below 1 

About 37.4 parts toluylene diisocyanate 

About 9.0 parts of a mixture of: 

About 3 parts bis-(diethylaminoethanol)adipate 

About 1 part oleate of diethylamine 

About 0.75 part sodium salt of a sulfonated castor 
oil with about 54% water 

About 0.15 part glycerine 

About 1.5 parts water 

‘About 0.75 part sulfonated ricinoleic acid with about 
54% water 

The resulting foam had a density of about 45 kg. per 

cubic meter. 

Table Il 
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From a comparison of the data shown in the foregoing 
tables, it is evident that the number of pores and the 
size of the pores is affected by the diameter of conduit 7 
and thus is affected by the period of dwell of the reaction 
mixture in the conduit. In addition, a much more uni- 
form pore structure is obtained. y 

No definitely proven theory has been advanced to ex- 
plain the exact function of the conduit or extension in 
improving the porosity of the hardened foam. It may 
be that confinement of the reaction mixture in an area 
in which the back pressure is predetermined and con- 
trolled results in the improved pore structure because of 
the presence of this back pressure during the early stages 
of the chemical reaction. In any event, it has been found 
that the pore structure can be predetermined and con- 
trolled by use of the conduit or elongation adjacent the 
discharge orifice of the mixing apparatus, Although the 
mixing nozzle shown in the drawing and described in 
detail in U.S. Patent 2,764,565 has been found ‘to give 


20 the best results and is thus preferred, it is possible to use 


any other suitable mixing apparatus in combination with 
conduit 7 to obtain improved pore structure. 

As pointed out hereinbefore, the number of pores and 
the size thereof may also be predetermined and controlled 
by control of the length of conduit 7. For example, in- 
creasing the length of the tube from about 10 cm. to about 
25 cm. has the same effect on the cell size as decreasing 
the diameter of a tube 10 cm. long about 0.5 mm. The 
diameter of the tube after it has been decreased this 
amount is about 15 mm. i 

Although the invention has been described in consider- 
able detail in the foregoing for the purpose of illustration, 
it is to be understood that such detail is solely for this 
purpose and that variations can be made by those skilled 
in the art in the apparatus and process without departing 
from the spirit and scope of the invention except as is set 
forth in the claims. , 

What is claimed is: 

1. In the preparation of a solidified cellular poly- 
urethane by a process which comprises mixing liquid 
components together in a mixing chamber and’ flowing 
the resulting mixture into a suitable shaping device while 
it is still liquid and before any substantial amount of 
chemical reaction between said components, the: method 
of predetermining the cell size and the number'of cells 
per unit of area of solidified product which comprises 
flowing the said mixture while still liquid through an 
elongated enclosed passageway thereby retarding the flow 
thereof from said chamber and building up a back pres- 
sure, whereby said cell size of the product after solidifica- 
tion is larger and the number of cells per unit area smaller 
the greater the retardation of flow of liquid from said 
chamber. 

2. In the preparation of a solidified cellular poly- 
urethane by a process which comprises mixing liquid 
components together in a mixing chamber and) flowing 
the resulting mixture into a suitable shaping device while 
it is still liquid and before any substantial amount of 
chemical reaction between said components, the, method 
of predetermining the cell size and the number of cclls 
per unit of area of solidified product which comprises 
flowing the said mixture while still liquid through an clon- 
gated conduit thereby retarding the flow thereof from 
said chamber and building up a back pressure, whereby 
said cell size of the product after solidification js larger 
and the number of cells per unit area smaller the greater 
the retardation of flow of liquid from said chamber. 
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Plaintiffs’ Exhibit 35 
UID CHRONOLOGICAL HISTORY OF URETHANES 


‘1848 Basic isocyanate chemistry - Wurtz, syn. aliphatic isocyanates 
1849 Basic isocyanate chemistry - Hoffman, aromatic isocyanates 
1884 Basic isocyanate chemistry - Hertschel 
1930 Interest in difunctional materials started with the Discovery of condensation 
polymers such as nylon. 
‘1935 DuPONT - first studies of isocyanate reaction 
1937 Bayer basic patent - diisocyanate addition polymerization - polyester resins 
: (fibers, elastomers, molding powd., leather subst. ) 
Combination polymer formation with water to produce carbon dioxide gas 
excited chemists. 
DuPONT - work on polyesters & isocyanates for cross-linked elastomers. 
Rothrock & Hill - resinous U products (polyether & polyester tetramethylene 
diol, f 
Prepolymer Techniques - Elastomers 
' 1947 LOCKEED - developed foam in place - airframes (US) 
1948 GOODYEAR - rigid foams - radomes 
'1950 BAYER discloses elastomers work - commercial 
1950 - 1952 LOCKEED Patents - licensing of NOPCO & AMER LATEX 
1951 - 1952 Muller & Windermuth (Germany) emphasis on Flexible foams. 
1952 BAYER - Flexible foams : 
HENNECKE & BAYER - First practical high production machine for flex. foam. 
Polyester resin/ one-shot. 
' 1953 DuPONT - isocyanate commercial production - licensing program on elastomers 
and foams. 
Urethane foam introduced to the US market. 
1954 i ivi : AMER RUBBER PROD, W. T. 
BURNETT, GENERAL TIRE, GOODYEAR, NOPCO, SHELLER MGF, MOBAY. 
1956 Commercial flexible foam - polyester resins & TDI - one shot 
Late 1956 - GENERAL TIRE - polyether diol flexible foams 
Prepolymer - DuPONT - lower cost - improved resiliency. 
1957 ARCHER-DANIELS-MIDLAND - glycerine initiated polyether triol 
DOW - higher funct. polyether for rigid foam systems 
PPG - SELECTROFOAM resins 
1958 HOUDRY - one shot techn. DABCO catalyst - flexible diols & triols 
MOBAY - tin catalysts - better surface cure 
UNION CARBIDE - refining clycerine init. polyether triols & silicone surfactants 
GENERAL TIRE - work improvements 
THURANE - first rigid U board stock for insulation. DOW 
DuPONT - use fluorocarbon blowing agents - double thermal insul efficiency. 
One shot prod. flexible polyether foam success ! 
Fluorocarbon blowing agents - lower density with good properties. 
Curing ovens eliminated in slab stock production 
Cost dropped below foam rubber (flexible) 
WHIRLPOOL CORP - fully foamed refrigerator - special prod, line (quasi-prepoly) 
Flexible foams density change 2.2 to 2.5 dropped to 1.5# cu ft. 
REYNOLD CHEM PROD. - commercial production auto topper pads - one shot 
closed/mold process. 
FRUEHAUF TRAILER - peripherally poured fully foamed refrig. trailer vans. 
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REISSUED 1 
AUG.12, 1958 
RE.24,514 2,764,565 


AND APPARATUS FOR THE MANUFAC- 
PLASTICS 


Application August 8, 1955, Serial No. 527,106 
Claims priority, application Germany December 24, 1951 
20 Claims. (CL. 260—2.5) 


This invention relates to an improved process and appa- 
ratus for the manufacture of porous and homogeneous 
polyurethane plastics of rigid, semi-rigid or elastic con- 
sistency. The application is a continuation-in-part of 
our copending application Serial No. 327,522, filed 
December 23, 1952. 

The formation of polyurethane plastics involves essen- 
tially a polyaddition between polyesters and polyiso- 
cyanates although, in compounding to obtain the final 
products, other materials, such as fillers, accelerators 
and/or cross-linking agents are desirably added. When 
foamed products are sought, water or an aqueous solu- 
tion may also be employed. The plastic materials hav- 
ing a specific gravity of about 0.02-1.0 are porous and are 
classified as foamed plastics; those which have a specific 
gravity of about 1.0-1.4 are non-porous and are designated 
as homogencous plastics. 

The process of the invention involves a complex series 
of physical-chemical reactions wherein heat is evolved, 
viscosity changes are effected and rapid and uniform 
mixing of materials of widely different viscosities is 
necessary. By proceeding according to the present in- 
vention, applicants have been able to control these con- 
ditiens to a degree heretofore unattainable and products 
may be produced which are not subject to the deficiencies 
of the prior art but are uniform in texture and repro- 
ducible in quality. Thus, in contrast to the prior art 
products, the plastics of the present invention are more 
uniform in appearance, have a more regular cell struc- 
ture and are reproducible to a high degree. Shrinkage 
after curing (i. ¢., within a few minutes after the initial 
foam rise has been completed) which is a primary prob- 
lem in the manufacture of light foams is held to a mini- 
mum as a result of the prescnt invention. Whereas it 
was considered essential to mix the components neces- 
sary for formation of the polyurethane plastics for several 
minutes in the prior art processes, the process of the in- 
vention (carried out in the apparatus invented therefor) 
normally requires a mixing time of the order 0.5 to 25 
seconds. 

In the formation of polyurethane plastics by the process 
of the instant invention, the condensation of polyesters 
and polyisocyanates is carried out in the presence of an 
“activator mixture” (the term “activator mixture,” as 
used herein, is meant to include at least one accelerator 
and/or cross-linking agent to which may be added water 
or an aquequs solution, if necessary). The activator 
mixture is introduced into the reaction mixture in a fine 
state of subdivision at an elevated pressure substantially 
higher than that of the reactant mixture. Mixing of the 
components is effected in an enclosed vessel for a short 
period of time, and the resultant product is discharged 
while still in the liquid state and before any substantial 
liberation of gases has taken place. It is preferred to 
introduce the activator mixture into the polyester-poly- 


isocyanate intermittently for most effective operation. 
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However, it is possible to control conditions so that, in 
certain operations, a continuous feed for this component 
may be utilized. The activator mixture is introduced 
into the polyester-polyisocyanate shortly before the, poly- 
addition reaction takes place; and the cross-linking action 
and/or foaming of the polyurethanes thereby becomes 
one of extremely high intensity and yields a more homo- 
geneous product for use in the manufacture of moldings, 
cavity fillings, coatings, piece goods, etc. 

The expression “component influencing the reaction,” 
as hereinafter used comprises the “activator mixture” de- 
fincd above and/or any other material or combination 
of materials having a catalytic effect on the reaction be- 
tween the polyisocyanate and the other reactants used 
in the manufacture of homogeneous and porous plastics. 

Thus, in the process of the invention, an hydroxy poly- 
ester, a polyisocyanate and a component influencing the 
reaction are brought together in a mixing zone, with at 
least the reaction influencing component being injected 
at a pressure substantially higher than the back pressure 
in the mixing zone and then discharging the resulting 
uniform mixture of ingredients in the liquid state from 
said zone. The polyester and polyisocyanate may be in- 
troduced into the mixing zone either separately, or in 
admixture; and the reaction influencing component may 
be introduced separately, or if desired, in admixture with 
the polyester or the polyisocyanate provided the latter is 
used in a blocked or inactive form which liberates 
the polyisocyanate on heating. Polyisocyanate-modified 
polyesters, polyesteramides, polyisocyanate-modified poly- 
estzramides, alkylene glycols, polyisocyanate-modified 
alkylene glycols, polyoxyalkylene glycols and polyiso- 
cyanate-modified polyoxyalkylene glycols may also be 
utilized in the process. ‘ 

The polyesters used for the production of the poly- 
urethanes having a specific gravity in the range of about 
0.02-1.4 (i. ¢. those of rigid, semi-rigid or elastic con- 
sistency) may be branched and/or linear. Thus, the 
useful polyesters and/or polyesteramides may include 
those obtained by condensing any polybasic (preferably 
dibasic carboxylic) organic acid, such as adipic, sebacic, 
6-amino-caproic, phthalic, isophthalic, terphthalic, oxalic, 
malonic, succinic, maleic, cyclohexane-1,2-dicarboxylic, 
cyclohexane-1,4-dicarboxylic, polyacrylic, naphthalene- 
1,2-dicarboxylic, fumaric, itaconic, etc., with polyalcohols 
such as ethylene glycol, diethylene glycol, pentaglycol, 
glycerol, sorbitol, triethanolamine, di-(-hydroxyethyl) 
ether, etc. and/or amino-alcohols such as ethanolamine, 
3-aminopropanol, 4-aminopropanol, 5-aminopentanol-1, 
6-aminohexanol, 10-aminodecanol, 6-amino-5-methyl- 
hexanol-1, p-hydroxymethylbenzylamine, etc.; and with 
mixtures of the above polyalcohols and amines (ethylene 
diamine, hexamethylene diamine, 3-methylhexamethylene 
diamine, decamethylene diamine and m-phenylenedi- 
amine, etc.) and/or amino-alcohols, etc. In the esterifi- 
cation, the acid per se may be used for condensation or, 
where desirable, equivalent components, such as the acid 
halide or anhydride may be used. ' 

The alkylene glycols and polyoxyalkylene glycols used 
in the practice of the invention may comprise ethylene 
glycol, propylene glycol, butylene glycol-2,3; butylene 
glycol-1,3; 2-methyl pentanediol-2,4; 2-ethylhexanediol- 
1,3; hexamethylene glycol, styrene glycol and decamethyl- 
ene glycol, etc. and diethylene glycol, triethylene glycol, 
tetraethylene glycol, polyethylene glycols 200, 400 and 
600 etc. dipropylene glycol, tripropylene glycol, polypro- 
pylene glycols 400, 750, 1,200 and 2,000, etc: — 

Broadly, any of the prior art polyesters, polyisocyanate- 
modified polyesters, — polyesteramides, pol 
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polyoxyalkylene glycols, etc. 
atoms, free reactive car- 


ti hydroxyl 
carboxyl groups may be employed in the practice of the 
invention. 


phenylene diisocyanate, triphenylmethane triisocyanate, 
1,5-naphthalene diisocyanate or polyisocyanates in 2 
blocked or inactive form such as the bis-phenyl carbamates 
of toluylene diisocyanate, p,p’-diphenylmethane diisocya- 
nate, p-phenylene diisocyanate and 1,5-naphthalene diiso- 
cyanate, etc. 

The activator mixture is made up of at least one cross- 
linking agent and/or an accelerator and may contain, if 
desired, added water or an aqueous solution. The addi- 
tion of such an activator mixture to the mixture of poly- 
isocyanates and polyesters initiates the cross-linking action 
needed to obtain homogeneous plastics or the cross-linking 
and foaming action necessary to obtain foam plastics. 
Useful cross-linking agents include water or aqueous solu- 
tions for foamed plastics and the polyalcohois, such as 
ethylene glycol, propylene glycol, butylene glycol, diethyl- 
ene glycol, triethylene glycol, glycerol, etc. for non-porous 
plastics; and useful accelerators include the tertiary amines 
(cither individually or in mixtures) such as dimethylhexa- 
hydroaniline, diethylhexahydroaniline, reaction products 
of N,N’-diethylaminoethanol and phenylisocyanate, ester. 
amines, etc. Also sodium phenolates, added with suitable 
plasticizers, may be employed in the manufacture of 
foamed 


products mtn Prot ‘ 

As bas been indicated above, it is desirable and advan- 
tageous to introduce the activator mixture, in a very fine 
state of subdivision and under relatively high pressure, 
into the polyester-polyisocyanate mixture before polyaddi- 
tion occurs. The required amount of activator mixture, 
which is small compared with the other components, is 
injected into the mixture of isocyanate and polyester un- 
der high pressure and preferably by means of one or more 
injecti and intermittently operating pumps, for 
instance by means of the devices hereinafter described. 

According to one embodiment of the invention, the ac- 
tivator mixture is introduced or injected intermittently 


mittent feed enters through a nozzle or nozzles at a rela- 
tively high pressure and frequency. 

To carry out the above described process, an apparatus 
is employed which includes an enclosed reaction or mix- 
ing device, means for inducing continuous flow of initial 
materials such as the isocyanate-polyester mixture and 
means for intermittently introducing the activator mixture 
into the reaction mixture at elevated pressure. More par- 
ticularly, the apparatus preferably includes at least one 
injection device to effect the proper intermittent feed of 
the activator mixture through a nozzle or another suit- 
able device into the continuous stream of the initial ma- 


In 2 preferred embodiment of the invention, the two 
reaction components of the reaction mixture, namely at 
least one diisocyanate and at least one polyester contain- 
ing hydroxyl groups, are conveyed separately to a reaction 


4 
or mixing device into which they are injected under pres- 
sure through separate nozzles or 2 common mixing nozzle 
and the activator mixture is either conveyed separately to 
the reaction device and injected into it under pressure 
through a separate nozzle or a common mixing nozzle. 

The activator mixture may advantageously be conveyed 
to the reaction or mixing device in admixture with the 
polyester component, the mixture being injected under 

into the device either through a common mixing 
nozzie with the isocyanate component or through a sepa- 
rate nozzle. Similarly, in some operations, particularly in 
the production of homogeneous plastics, the activator mix- 
ture may be conveyed to the reaction or mixing device in 
admixture with the polyisocyanate if the latter is employed 
in a blocked or inactive form which liberates the polyiso- 
cyanate on heating. 

In the practice of the invention in its preferred form, 
the components employed in the manufacture of the plas- 
tic are forced into a common reaction or mixing device 
by means of pumps. One of the pumps operates continu- 
ously while the other pumps operate int-.mittently; all of 
the pumps are connected to the reaction or mixing device 
into which one component is introduced continuously 
while the activator mixture or preferably the activator 
mixture and the polyisocyanate are introduced intermit- 
tently. The components conveyed by the pumps are intro- 
duced by means of nozzles into the reaction or mixing 
device which has outlet means through which the final 
mixture is discharged in the liquid state. 

Broadly stated, the apparatus of the invention com- 
prises, in combination, an enclosed mixer and means 
through which the components (i. ¢. polyester containing 
free hydroxyl groups, polyisocyanate and reaction in- 
fluencing component) used in the manufacture of the 
plastics are brought together in said mixer, at least one 
of said means comprising an injector operating at a pres- 
sure substantially higher than that in said mixer, and 
outlet means through which the final uniform mixture of 
components is discharged in the liquid state. 

More specifically, the apparatus for carrying out the 
process of the invention comprises, in combination, an 
enclosed mixer, means to effect a continuous flow of 
initial materials (polyisocyanate and polyester or poly- 
isocyanate-modified polyester) to the mixer, means for 
feeding the activator mixture and/or polyisocyanate and 
means for intermittently injecting the activator mixture 
and/or polyisocyanate in precise quantifies into a con- 
tinuous stream of the initial materials by means of at 
least_one injection nozzle. Still more specifically, the 
apparatus includes a similar combination of elements 
together with means for separately and intermittently 
injecting the polyisocyanate and the activator mixture 
under pressure into a continuous stream of the initial 
material by means of injection nozzles. 

The initial maferiul or materials and the accelerator 
mixture are generally stored in tanks and are conveyed 
to the reaction or mixing device by means of pumps 
which, as indicated above, operate continuously but pref- 
erably intermittently in the case of the accelerator and/or 
the polyisocyanate. Any other standard method of stor- 
ing and transferring the materials to the reaction or mix- 
ing device may be used. 

The reaction or mixing device may contain separate 
compartments or chambers for injection of the reaction 
components and mixing. It is possible, however, to ar- 
range the device so that both injection and mixing are 
carried out in a single compartment. 

In the single chamber apparatus, the components con- 
veyed by the pumps are fed (the polyester preferably by 
continuous flow; the accelerator mixture and polyiso- 
cyanate preferably by intermittent injection) through 
nozzles into a chamber equipped with stirring means 
(e. g. a mechanical stirrer) as well as outlet means 
through which the final mixture is discharged in the liquid 
state. In another embodiment of the single chamber 
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apparatus (see Fig. 3), the components conveyed by the 
pumps are forced (the mixture of polyisocyanate and 
polyester in continuous flow and the accelerator mixture 
by intermittent injection) through nozzles into an injec- 
tion chamber provided with outlet means through which 
the final mixture is discharged in the liquid state. 

Where a 2-compartment device is used, one or more 
of the reaction components required to form the desired 
plastic is introduced into the injection chamber continu- 
ously while another component including the activator 
mixture is intermittently injected into the continuous flow 
of the other components. Further mixing is then effect- 
ed in a separate chamber by a desirable stirring means. 
According to one embodiment of the two chamber appa- 
ratus of the invention, the reaction or mixing device is 
divided by means of a nozzle plate info the injection 
chamber wherein the components are added and partially 
mixed and the mixing chamber wherein a more thorough 
mixing is effected. Any suitable stirring means may be 
used for this purpose. Thus, the mixing chamber may 
be provided with a tangential air feed connection through 
which compressed air is introduced into the mixing 
chamber to effect a turbulent flow and thorough mixing 
of the components. Alternatively the apparatus may be 
divided by a nozzle plate into one compartment equipped 
with a mechanical stirrer and another compartment pro- 
vided with a tangential air pipe connection for com- 
pressed air stirring. 

The mixing time may be varied depending on the pro- 
portions and character of the components employed as 
well as the type of plastic desired. Normally the mix- 
ing time is in the range of 0.5-25 seconds, although 
longer or even shorter mixing periods may in some cases 
be desirable. The final reaction mixture, in the liquid 
state, may be treated in various manners. For example, 
it may be passed onto a screw conveyor which forces the 
mixture through appropriately shaped nozzles to produce 
moldings of any desired design or insulating coverings 
for cables. Sometimes it is desirable to complete and/or 
accelerate the reaction of the liquid mixture issuing from 
the mixing chambcr by heating. And this, of course, 
may be done. 

To the polyisocyanates One may add, in anhydrpus 
condition, oils such as paraffin oils (or other mineral 
oils) or surface-active substances to serve as activators 
for facilitating the feeding of the isocyanate. Such oils 
may also be added to One or more of the other compo- 
nents used in the formation of the plastics. These oils 
affect the porosity and/or density of the final product, 
which may be varied by varying the quantity of anhy- 
drous oil added. 

For continuous or conveyor belt manufacture of plas- 
tics, foamed products or foils, the apparatus of the inven- 
tion may be made up essentially of storage means (i. ¢. 
a storage tank) and a metering pump mounted on a sta- 
tionary support; and two similar storage means attached 
to metering pumps mounted on an oscillating casting 
carriage which moves transversely to the conveyor belt. 
The components are injected through nozzles by means 
of the pumps into the reaction or mixing device which is 
mounted on the oscillating casting carriage. 

For the production of foils the carriage moves trans- 
versely to the conveyor belt which slowly travels trans- 
versely to the moving direction of the casting carriage. 

For the production of moldings the liquid mixture 
issuing from the mixing chamber is cast into molds 
arranged and positioned on a turntable. The discharge 
of the mixture from the mixing chamber is controlled 
‘and adiusted in proper relation to the travelling velocity 
of the molds. In the continuous manufacture of profile 
cords or hollow articles for the coating of wire or similar 
hollow articles the mixture issuing from the mixing 
chamber is introduced into a conveyor screw which forces 
the cimost completely reacted material through appro- 


mixing chamber, the material is passed into a chamber 
where it is hardened by completing the reaction, The 
product is then wound up on a roller. 

The apparatus according to the invention can be 
adapted for instance for the manufacture of porous and 
homogenous plastics having a basis of polyurethanes. 
The apparatus for carrying into effect this embodiment 
of the invention consists essentially of a pump for in- 
ducing continuous flow of the initial material, ¢. g. a 
mixture of a polyisocyanate and a polyester, and another 
pump intermittently feeding the activator component, 
¢. g. tertiary amines, into the continuous stream of the 
initial material. The continuous flow of the initial ma- 
terial and the intermittent flow of the accelerating liquid 
are contacted in the reaction or mixing device into which 
both streams are admitted separately through nozzles. 
The apparatus may also be provided with three pumps, * 
one of these pumps inducing a continuous flow of the 
polyester component, another pump intermittently feed- 
ing the isocyanate component while the third pump inter- 
mittently feeds the activator component under high 
pressures. 

An important feature of the invention resides in the 
manner in which the activator mixture is added to the 
remaining components used to form the plastics, The 
activator mixture is forced into the polyester stream 
(mixed with the polyisocyanate if desired) at a relatively 
high velocity so that it will adequately penetrate the high 
viscosity polyester and form a uniform product, This 


is effected by means of an injection nozzle through which 
the activator mixture is introduced at a pressure sub- 
stantially in the range of about 300 p. s. i. to about.15,000 
p. s. i. and preferably within the range of about 1200 
Pp. s. i, to about 5250 p. s. i. 

In its broadest aspect, the invention contemplates the 


use of injection pressures which are higher and pref- 
erably substantially higher than the back pressure: within 
the reaction or mixing device. Normally, the back pres- 
sure within the device is of the order of from 45 p. s. i. 
to 75 p. s. i. depending upon the viscosity of the material 
and the size of the discharge outlet. In the case of low 
viscosity materials, the back pressure may drop to as 
low as 17 p. s. i., but with more highly viscous materials, 
it may increase to much higher values than are normally 
encountered. 

Thus, in the case of low viscosity materials, the injec- 
tion pressure may fall as low as about 19 p. s. i. or in 
the case of moderately viscous materials it may drop to 
a value of about 47 p. s. i. to 77 p. s. i. Under these 
conditions substantially improved results over mechanical 
mixing are obtained, but such low pressures are not the 
equivalent of 300 p. s. i. and higher pressures since pres- 
sures of the latter order of magnitude result in more 
rapid and efficient mixing and products more uniform 
in texture and reproducible in character. Apparently 
there is no upper limit to the injection pressure that may 
be employed except that imposed by the equipment, 

The injection nozzle also serves as a check valve since, 
when the pressure is lowered, the nozzle closes and the 
other reactants cannot back into the accelerator mixture 
feed line. Without such mechanical safeguard, the acti- 
vator mixture feed line would quickly become blocked 
by solid material and the desired mixing operation could 
not be effected. 

The invention will now further be described with refer- 
ence to various forms of apparatus suitable for producing 
porous and homogeneous plastics, which are illustrated 
in the accompanying drawings and in which 

Fig. 1 is a diagrammatic elevation of an apparatus 
for mixing the reaction mixture and activator, 

Figs. 2 and 3 are longitudinal sections through reac- 
tion devices, 

Fig. 4 shows a diagrammatic elevation of an apparatus 


priately shaped profile nozzles. After issuing from the 76 suitable for carrying out the modification of the process 
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for mixing two components of the reaction mixture and 
activator, 

Figs. 5, 6 and 7 are longitudinal sections through re- 
action or mixing devices for the activator and two com- 
ponents of the reaction mixture, 

Figs. 8 and 9 show in corresponding transverse sec- 
tion two possible arrangements of the nozzles of the 
reaction or mixing device, 

Fig. 10 is 2 diagrammatic elevation of an apparatus 
for mixing the two components of the reaction mixture 
and activator and casting the product, 

Fig. 11 is a diagrammatic elevation of a turntable 
equipped with molds, 

Fig. 12 is a diagrammatic elevation of an apparatus 
for producing profile cords or hollow articles or the 
like. 

Referring now to Fig. 1, an initial liquid reactant 
mixture of polyisocyanate and polyester, charged into 
tank 1, is passed to a gear pump 2 having a variable 
number of revolutions, which forces the reaction mixture 
at any desired rate through a reaction or mixing device 
3 as illustrated in Figs. 2 or 3. This reaction or mixing 
device essentially consists of a feed pipe 5 for the reac- 
tion mixture and an injection nozzle 4 for the activator 
Component through which the activator component is 
intermittently injected into the continuously flowing initial 
reaction mixture, either transversely to the flowing di- 
rection of the initial reactant mixture (see Fig. 3) or 
in counter-current to the initial reactant mixture (see 
Fig. 2). Injection in counter-current to the flow of the 
initial reactant mixture, wherein the initial reactant mix- 
ture is preferably passed around the nose of the nozzle, 
has proved to be especially suitable. The injection im- 
pulses of the nozzle 4 are effected by the injection pump 
6 (as shown in Fig. 1), which is supplied with the acti- 
vator component from the tamk 7. After injection, the 


tnixture is forced through a nozzle plate 52 into a cham- 
ber 8 into which a continuous compressed air stream is 
passed through a tangential air-pipe connection 9. The 
air stream effects an intense mixing of the reactive and 
expansible material, or the mixing operation is performed 
by means of a mechanically operating stirring equipment 


(see Figs. 5 and 7). In the tangential-transverse mixing 
operation shown in Fig. 3 the reaction mixture enters the 
ring chamber 54 through the feed pipe S and is then 
forced through the slots 55, to the mixing chamber 56, 
where intense mixing with the activator mixture inter- 
mittently injected through the nozzle 4 is effected. A 
second mixing operation by air or mechanically is not 
required. 

The product, while still liquid, leaves the chamber in 
which the second mixing operation is carried out, and 
is cross-linked, rapidly or slowly, depending upon the 
character of the polyester-isocyanate-accelerator system 
employed, or is cross-linked and expanded. By suitable 
selection of the polyisocyanate-polyester mixture em- 
ployed, the cross-linking and the blowing action can be 
accelerated in such 2 manner that cross-linked profile 
pieces or fisjshed foamed plastics are promptly obtained 
after discharge of the mixture from the mixing chamber. 

Fig. 4 shows an apparatus suitable for carrying out 
the modification of the process in which for instance a 
polyester containing hydroxyl groups, a diisocyanate and 
‘an activator component e. g. an accelerator and/or cross- 
linking agent are all conveyed separately to the reaction 
or mixing device 10. The polyester is continuously fed 
from the storage tank 11 into the reaction or mixing de- 
vice 10 by means of the pump 12 and, simultaneously 
but separately, a polyisocyanate is injected into the re- 
action or mixing device 10 from the storage tank 13 inter- 
mittently by means of the pump 14 and an activator 
from the storage tank 15 intermittently by means of the 
pump 16. 

The reaction or mixing device 10 may be designed in 
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various manners, for instance as shown in Figs. 5, 6, 


are further mixed by means of the stirrer 20. The mix- 
ture thus obtained leaves the device through the outlet 21. 

In the reaction or mixing device shown in Fig. 6 the 
components initially mixed by injection through the 
nozzles 22 and 23 and pipe 24 are finally mixed in the 
mixing or turbulence chamber 26 by means of a contin- 
vous air-current which is passed in tangentially through 
the pipe 25. The final mixture leaves the turbulence 
chamber through the outlet 27. 

Fig. 7 shows a reaction or mixing* device wherein the 
mixing operation is initially effected by injection, contin- 
ved with a stirrer and completed by means of an air-cur- 
rent admitted tangentially. The components enter the 
injection chamber 51 separately through the nozzles 28, 
29 and 30, they are further mixed in this chamber by 
means of the stirrer 31, forced through the nozzle plate 
$2 into the mixing or turbulence chamber 33, wherein 
they are finally mixed by the action of an air-current 
passed in through a tangential air-pipe connection 32; 
the mixture leaves the turbulence chamber 33 through the 
outlet 34. 

Figs. 8 and 9 show two possible arrangements of the 
peripherally disposed nozzles 28, 29 and 30 opening into 
the reaction device (shown in Fig. 7). 

Fig. 10 shows an apparatus for the manufacture of 
rigid and elastic polyurethane products, which enables 
block material to be produced in a continuous flow, or 
plastic or foamed plastic foils to be produced on a con- 
tinuously travelling conveyor belt. Polyester is conveyed 


from a stationary tank 35 by means of the stationary 


pump 36 through a flexible tube 37 to a reaction or mix- 
ing device 38 (similar to numeral 10 in Fig. 4) mounted 
on a movable and oscillating carriage 39. A storage tank 
40 for the isocyanate and a storage tank 41 for the 
accelerator mixture are mounted on the carriage 39. 
From the tank 40 the isocyanate is conveyed to the re- 
action or mixing device 38 by means of an injection 
pump 42, and from the tank 41 the accelerator mixture 
is conveyed to the reaction or mixing device 38 by means 
of an injection pump 43. For the production of foils, 
the final mixture issuing from the mixing chamber is 
deposited on a conveyor belt 44 arranged beneath the 
carriage 39 and slowly travelling transversely to the mov- 
ing direction of the carriage 39. 

The apparatus disclosed in Figure 10 is also adapted 
for use with a two-component feed system in the contin- 
vous manufacture of rigid and elastic polyurethane sheets 
or blocks or in the continuous production of plastic or 
foamed plastic foils on a continuously travelling conveyor 
belt. Using a two component system, the mixture of iso- 


65 cyanate and polyester, initially charged in tank 35, is 


continuously conveyed therefrom by means of a stationary 
dosing pump % through the flexible tube 37 to the re- 
action or mixing device 38 mounted on a movable and 
oscillating carriage 39. From the accelerator storage 
tank 41, also mounted on carriage 39, the accelerator 
mixture is conveyed and intermittently injected into the 
reaction device by means of the injection pump 43. For 
the production of foils, the final mixture issuing from 
the mixing chamber is deposited on the conveyor belt 
44 arranged beneath the carriage 39, which slowly travels 
transversely to the moving direction of the carriage 39. 

Fig. 11 shows a device for producing moldings from 
foamed products, for instance from polyurethanes. The 
mixture issuing from the reaction or mixing device 38 is 
cast into molds 45 which are arranged and positioned, 
preferably evenly spaced, on a turntable 47 driven by 
the engine 46. The molds 45 are preferably filled at a 
rate so that the travelling motion of the molds is in 
proper relation to the rate of the mixture issuing from 
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Fig. 12 shows a device for producing for instance pro- 
file cords or cable coverings from materials having a 
basis of polyurethanes, After leaving the reaction device 
38 the mixture is passed to or drops into a screw con- 
veyor 48 which forces it through a mouth piece 53 pro- 
vided with profile nozzles into a chamber 49 wherein the 
shaped article is hardened and then led to a rall 50 to be 
wound up. 

The invention is further illustrated but not limited by 
the following examples: 

Example 1 


A mixture of 100 parts by volume of a polyester pre- 
pared from 16 mols of adipic acid, 16 mols of Methylene 
glycol and 1 mol of trimethylolpropane, and 25 parts by 
volume of toluylene diisocyanate is charged into tank 1 
(Fig. 1) and held at a temperature of 27° C. This mix- 
ture is fed continuously to the reaction or mixing device 
3 at a rate of 2 liters per minute, The activator mixture 
consisting of 3 parts by volume of the adipic acid ester 
of N-diethylaminoethanol, 2 parts by volume of ammo- 
nium oleate and 1.2 parts by volume of water is stored 
in tank 7 at a temperature of 18° C. and intermittently 
injected into the stream of the polyester-isocyanate mix- 
ture at a pressure increasing from 1,470 p. s. i. to 5,145 
p. s. i, and at a rate of 0.08 liter per minute. This corre- 
sponds to a feed rate of 4 parts by volume of activator 
mixture for each 100 parts by volume of the isocyanate- 
polyester mixture and involves an injection rate of 1,500 
injections per minute. The temperature rises to 37° C. in 
the mixing chamber and during the foaming process, a 
temperature of about 100° C, is reached inside the foam- 
ing mass. The final elastic foam has a bulk density of 
70-75 kg./m3. 

Example 2 


100 parts by volume of a polyester prepared from 16 
mols of adipic acid, 16 mols of diethylene glycol and 1 
mol of trimethylolpropane, heid at a temperature of 22° 


C., 47 parts by volume of toluylene diisocyanate, held at 4 


a temperature of 18° C., and 10 parts by volume of an 
activator mixture as described below, held at a tempera- 
ture of 18° C., are brought together using the apparatus 
diagrammatically represented by Fig. 4. The activator 
mixture consists of 3 parts by volume of the adipic acid 
ester of N-diethyl amino ethanol, 1 part by volume of 
ammonium oleate, 1.5 parts by volume of sulfonated 
castor oil, 1.5 parts by volume of water and 0.5 part by 
volume of a paraffin oil. The polyester is fed contin- 
uously to the reaction or mixing device 10 at a rate of 4 
liters per minute, the Giisocyanate at a rate of 2 liters 
per minute and the activator mixture at a rate of 0.4 liter 
per minute, respectively. The diisocyanate and the acti- 
vator mixture are injected intermittently using 9,000 in- 
jections per minute and 3,000 injections per minute, re- 
spectively. In the mixing chamber the temperature rises 
to 27° C. and in the foaming mass a temperature of 
130° C. is reached. The final elastic foam has a bulk 
density of 35 kg./m.>. 
Example 3 


A rigid foam with a bulk density of 75 kg./m. is pro- 
duced from the following mixture: 

50 parts by weight of a polyester prepared from 2.5 
mols of adipic acid, 0.5 mol of phthalic acid and 4 mols 
of trimethylol propane; 50 parts by weight of a polyester 
prepared from 3 mols of adipic acid, 1 mol of hexane- 
triol and 3 mols of 1.3-butylene glycol; and 10 parts by 
weight of activated charcoal are mixed and hereinafter 

referred to as “polyester mixture.” 1 part by volume of 
the adipic acid ester of N-diethylaminoethanol, 1 part by 
volume of ammonium oleate and 2 parts by volume of 
sulfonated castor oil are mixed and hereinafter referred 
to as “activator mixture.” 

100 parts by volume of the “polyester mixture,” 75 
parts by volume of toluylene diisocyanate, and 4 parts 


matically represented in Fig. 4. To each 4.5 liters of 
“polyester mixture” pass in each minute in continuous 
stream into the reaction or mixing device, 3.4 liters of 
toluylene diisocyanate and, separately, 0.18 liter of “ac- 
tivator mixture” nL 
9,000 and 3,000 injections per minute, respectively. The 
temperature rises to 27° C. in the mixing chamber and 
to 180° C. in the foaming mass during the foaming 
process. ' 
Example 4 

A rubber-like elastic polyurethane is obtained in the 
following way: 

A mixture of 100 parts by volume of a polyester pre- 
pared from 11 mols of ethylene glycol and 10 mols of 
adipic acid with 25 parts by volume of 1.5-naphthalenc- 
diisocyanate is fed continuously at a temperature of 120° 
C. and at a rate of 2 liters per minute to a mixing device 
3 (Fig. 1). 2 parts by volume of butylene glycol are in- 
troduced into each 125 parts by volume of the continu- 
ous stream of polyester-polyisocyanate mixture at a rate 
of 1,500 injections per minute, the butylene glycol serv- 
ing as a cross-linking agent. The reaction mixture is cast 
at a temperature of 130° C. into molds pre-heated to 100° 
C. The molding is then heated to 100° C. for 24 hours. 

Where reference is made in the ification and claims 
to “intermittently” or “intermittent feed,” it is to be un- 
derstood that these expressions are intended to designate 
an injection rate of about 50 to about 10,000 and prefer- 
ably about 2,000 to about 10,000 injections per minute. 

In addition to the various uses mentioned’ earlier 
herein, the products prepared by the process of .the in- 
stant invention are useful in all of the Stee set 
forth in application Serial No. 327,522. 

We claim: 

1. In a process for producing solid polyurethane plastics 
comprising bringing together in an enclosed mixing zone 
an organic compound having at least two reactive hydro- 
gen atoms, said organic compound being capable of 
forming polyurethanes, a polyisocyanate and a ‘compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises injecting at least one of the two last-mentioned 
components into said mixing zone intermittently at high 
frequency at a pressure substantially higher than that in 
said mixing zone and thereby effecting substantially in- 
Stantaneous and intimate mixing of said components, and 
then discharging the resulting mixture while in a liquid 
state from said mixing zone into a zone where conversion 
of said liquid mixture into said solid polyurethané plastic 
takes place. 

2. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two ‘reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurethanes, a polyisocyanate and a'compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound and said 
reaction-influencing component in admixture continu- 
ously into said mixing zone, injecting said polyisocyanate 
into said mixing zone intermittently at high frequency at 
@ pressure substantially higher than that in said mixing 
zone and thereby effecting substantially instantaneous 
and intimate mixing of said components, and then dis- 
charging the resulting mixture while in a liquid state from 
said mixing zone into a zone where conversion of said 
se mixture into said solid polyurethane plastic takes 
place. 

3. Ina process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two ‘reactive 


75 hydrogen atoms, said organic compound being capable 


quency at a pressure substantially higher than that in 
said mixing zone and thereby effecting substantially in- 
stantancous and intimate mixing of said components, and 
then discharging the resulting mixture while in a liquid 
state from said mixing zone into a zone where conversion 
of said liquid mixture into said solid polyurethane plastic 
takes place. 

4. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurethanes, a polyi: and a compo- 
nent influencing the reaction leading to the formation of 
said solid polurethane plastics, the improvement which 
comprises introducing said organic compound continu- 
ously into said mixing zone, separately injecting each of 
the two last-mentioned components into said mixing zone 
intermittently at high frequency at a pressure substan- 
tially higher than that in said mixing zone and thereby 
effecting substantially instantaneous and intimate mixing 
of said components, and then discharging the resulting 
mixture while in a liquid state from said mixing zone into 
a zone where conversion of said liquid mixture into said 
solid polyurethane plastic takes place. 

5. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable of 
forming polyurethanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises injecting at least one of the two last-mentioned 
components into said mixing zone intermittently at high 
frequency at the rate of about 50 to about 10,000 injec- 
tions per minute and at a pressure substantially higher 
than that in said mixing zone, said higher pressure being 
in the range of about 300 to about 15,000 Ibs. per sq. in., 
and thereby effecting substantially instantaneous and in- 
timate mixing of said components, and then discharging 
the resulting mixture while'in a liquid state from said 
mixing zone into a zone where conversion of said li 
mixture into said solid polyurethane plastic takes place. 

6. Ina process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to the formation 
of said solid polyurethane plastics, the improvement 
which comprises introducing said organic compound and 
said reaction-influencing component in admixture con- 
tinuously into said mixing zone, injecting said polyiso- 
cyanate into said mixing zone intermittently at high fre- 
quency at the rate of about 50 to about 10,000 injections 
per minute and at a pressure substantially higher than 
that in said mixing zone, said higher pressure being in the 
range of about 300 to about 15,000 Ibs. per sq. in., and 
thereby effecting substantially instantaneous and intimate 
mixing of said components, and then discharging the re- 
sulting mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mix- 
ture into said solid polyurethane plastic takes place. 

7. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming Se a polyi: and a com- 
ponent influencing the 
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minute and at a pressure substantially higher than that 
in said mixing zone, said higher pressure being in the 
range of about 300 to about 15,000 Ibs. per sq. in., and 
thereby effecting substantially instantancous and intimate 
mixing of said components, and then discharging the re- 
suking mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mixture 
into said solid polyurethane plastic takes place. 

8. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to the formation 
of said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound continu- 
ously into said mixing zone, separately injecting each of 
the two last-mentioned components into said mixing zone 
intermittently at high frequency at the rate of about 50 
to about 10,000 injections per minute and at a pressure 
substantially higher than that in said mixing zone, said 
higher pressure being in the range of about 300 to about 
15,000 Ibs. per eq. in., and thereby effecting substantially 
instantaneous and intimate mixing of said components, 
and then discharging the resulting mixture while in a 
liquid state from said mixing zone into a zone where con- 
version of said liquid mixture into said solid polyurethane 
plastic takes place. 

9. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric material containing free hydroxyl 
groups, said polymeric material being capable of form- 
ing polyurethanes, a polyisocyanate and a water-contain- 
ing component influencing the reaction leading to the 
formation of said porous polyurethane plastics, the im- 
provement which comprises injecting at least one of the 
two last-mentioned components into said mixing zone 
intermittently at high frequency at a pressure substantially 
higher than that in said mixing zone and thereby effect- 
ing substantially instantaneous and intimate mixing of 
said components, and then discharging the resulting mix- 
ture while in a liquid state ‘from said mixing zone into 
a zone where gonversion of said liquid mixture into said 

us polyurethane plastic takes place. 

10. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric material containing free hydroxyl 
groups, said polymeric material being capable of form- 
ing polyurethanes, a polyisocyanate and a water-contain- 
ing component influencing the reaction leading to the 
formation of said porous polyurethane plastics, the im- 
provement which comprises introducing said polymeric 
material and said reaction-influencing component in ad- 
mixture continuously into said mixing zone, injecting said 
polyisocyanate into said mixing zone intermittently at 
high frequency at a pressure substantially higher than 
that in said mixing zone and thereby effecting substan- 
tially instantaneous and intimate mixing of said com- 
ponents, and then discharging the resulting mixture while 
in a liquid state from said mixing zone into a zone where 
conversion of said liquid mixture into said porous poly- 
urethane plastic takes place. 

11. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric material containing free hydroxyl 
groups, said polymeric material being capable of form- 

ing polyurethanes, a polyisocyanate and a water-contain- 
ing component influencing the reaction leading to the 


reaction Jeading to the formation 7§ formation of said porous polyurethane plastics, the im- 
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provement which comprises introducing said polymeric 
material and said polyisocyanate in admixture continu- 
ously into said mixing zone, injecting said reaction-in- 
fluencing component into said mixing zone intermittently 
at high frequency at a pressure substantially higher than 
that in said mixing zone and thereby effecting substan- 
tially instantaneous and intimate mixing of said com- 
ponents, and then discharging the resulting mixture while 
in a liquid state from said mixing zone into a zone where 
conversion of said liquid mixture into said porous poly- 
urethane plastic takes place. 

12. In a process for producing porous polyurethane 
plastics comprising bringing together in an enclosed mix- 
ing zone a polymeric material containing free hydroxyl 
groups, said polymeric material being capable of forming 
polyurethanes, a polyisocyanate and a water-containing 
component influencing the reaction leading to the forma- 
tion of said porous polyurethane plastics, the improve- 
ment which comprises introducing said polymeric material 
continuously into said mixing zone, separately injecting 
each of the two last-mentioned components into said mix- 
ing zone intermittently at high frequency at a pressure 
substantially higher than that in said mixing zone and 
thereby effecting substantially instantaneous and intimate 
mixing of said components, and then discharging the re- 
sulting mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mixture 
into said porous polyurethane plastic takes place. 

13. A process as defined in claim 9 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are 
in the range of about 300 to about 15,000 Ibs. per sq. in. 

14. A process as defined in claim 10 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are 
in the range of about 300 to about 15,000 Ibs. per sq. in. 

15. A process as defined in claim 11 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are in 
the range of about 300 to about 15,000 Ibs. per sq. in. 

16. A process as defined in claim 12 wherein the said 
high frequency is at the rate of about 50 to about 10,000 
injections per minute, and the said higher pressures are in 
the range of about 300 to about 15,000 Ibs. per sq. in. 

17. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises injecting at least one of the two last-mentioned 
components into said mixing zone at a pressure substan- 
tially higher than that in said mixing zone and at least as 
uniformly as is obtained by intermittent injection at high 
frequency and thereby effecting substantially instantane- 
ous and intimate mixing of said components, and then dis- 
charging the resulting mixture while in a liquid state from 
said mixing zone into a zone where conversion of said 
liquid mixture into said solid polyurethane plastic takes 
place. 

18. In a process for producing solid polyurethane plas- 
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tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound and said 
reaction-influencing component in admixture continuous- 
ly into said mixing zone, injecting said polyisocyanate 
into said mixing zone at a pressure substantially higher 
than that in said mixing zone and at least as uniformly 
as is obtained by intermittent injection at high frequency 
and thereby effecting substantially instantaneous and inti- 
mate mixing of said components, and then discharging 
the resulting mixture while in a liquid state from said 
mixing zone into a zone where conversion of said liquid 
mixture into said solid polyurethane plastic takes: placc. 

19. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a com- 
ponent influencing the reaction leading to the formation 
of said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound and said 
polyisocyanate in admixture continuously into said mix- 
ing zone, injecting said reaction-influcncing component 
into said mixing zone at a pressure substantially higher 
than that in said mixing zone and at least as uniformly as 
is obtained by intermittent injection at high frequency 
and thereby effecting substantially instantaneous and inti- 
mate mixing of said components, and then dischary, «3 the 
resulting mixture while in a liquid state from said mixing 
zone into a zone where conversion of said liquid mixture 
into said solid polyurethane plastic takes place. 

20. In a process for producing solid polyurethane plas- 
tics comprising bringing together in an enclosed: mixing 
zone an organic compound having at least two reactive 
hydrogen atoms, said organic compound being capable 
of forming polyurethanes, a polyisocyanate and a compo- 
nent influencing the reaction leading to the formation of 
said solid polyurethane plastics, the improvement which 
comprises introducing said organic compound continu- 
ously into said mixing zone, separately injecting each of 
the two last-mentioned components into said mixing zone 
at a pressure substantially higher than that in said mixing 
zone and at least as uniformly as is obtained by inter- 
mittent injection at high frequency and thereby effecting 
substantially instantaneous and intimate mixing'of said 
components, and then discharging the resulting mixture 
while in a liquid state from said mixing zone into a zone 
where conversion of said liquid mixture into said solid 
polyurethane plastic takes place. 
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10, line 5, for "pass in" read -- passing —-. 


Signed and sealed this 19th day of March 1957. 


ROBERT C. WATSON 
Coamissioner of Patents 
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8 Claims. 


This invention relates to improvements in 
foaming apparatus. 

A primary object of the invention resides in 
the provision of improved and simplified foam- 
ing apparatus particularly adapted for use in the 
foaming of latex and like materials. 

An important object of the invention is to pro- 
vide an apparatus in which a viscous material 
such as compounded rubber latex may be intro- 
duced to be vigorously beaten or mixed in the 
presence of a metered amount of air for the pro- 
duction of a foamed product of uniform texturc. 

Another object of the invention {s to provide 
foaming equipment of high output capacity as 
compared to existing equipment, and which in 
effect is self-cleaning to the extent that un- 
desirable deposits, which necessitate frequent 
cleaning of existing equipment, are either elim- 
{nated or minimized in 8 manner so that the nor- 
mal operation of the equipment is not affected 
thereby. 

Another object is to provide improved foaming 
equipment particularly adapted for the metered 
introduction of the product to be foamed, the air 
with which it is to be foamed, and certain addi- 
tives, the latter being introduced subsequent to 
the initial stages of foaming. 

Still another object of the invention {s to pro- 
vide foaming equipment of rugged construction, 
manufacturable at relatively low cost as com- 
pared to existing equipment, and requiring min- 
{mum maintenance and cleaning during contin- 
uous use. 

‘Another object of the invention is to provide 
foaming equipment which offers the above-out- 
lined advantages over existing equipment, and 
does so while presenting a substantially lower 
internal back pressure than heretofore obtained 
by any known type of equipment of comparable 
output capacity and physical dimensions. 

An important object of the invention resides 
in the provision of 8 high speed foaming unit of 
improved design and offering a uniform axial 
flow path to the passage of material therethrough 
while said material is being continuously mixed 
with air and other ingredients, in a 
uniform pressure-area relationship throughout 
the entire foaming cycle for the purpose of ob- 
taining an end product of uniform cell construc- 
tion. ; 

‘Another important object of the invention is to 
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with liquid ingredients of widely varying vis- 
cosity, or alternately, to vary, through wide 
limits, the output rate of the mixer. 

Still other objects and advantages will become 
apparent to persons skilled in the art upon ex- 
amination of the drawings, the specification, and 
the appended claims. 

In the drawings, in which like parts are 
identified by the same reference numerals 
throughout the various views, 

Fig. 1 is an elevational view, partially section- 
alized along the axis of the apparatus shown, and 
illustrating a mixing apparatus incorporating a 
preferred embodiment of the present invention; 

Fig. 2 is a sectional view taken along line 2—2 
of Fig. 1; 

Fig. 3 fs @ sectional view along line 3—3 of 
Fig. 1; 

Fig. 4 ts @ section taken along line 4—4 of 
Fig. 1; and 

Fig. 5 is a diametric section of the stator por- 
tion of the mixer, showing disposition of the 
fixed blades. 

As best shown in Fig. 1, the device may include 
a foundation or base 10, of suitable construction, 
such as & metal casting or stamping, journal as- 
semblies {4 and 12, supported above base 10 by 
suitable brackets 14, 15 and 16, (7, respectively; 
a mixing unit generically designated 20, a cast- 
ing 24 serving as a closure member for unit 20, 
and including ® bracket portion 22 for the rigid 
support of the mixer unit 20, preferably in the 
horizontal position shown. Journal supporting 
brackets 14, 15 and #6, 17 may be cast en block 
with supporting base 10 to constitute upright 
integral extensions thereof, or may be otherwise 
fixed to base 10, for example by being welded or 
bonded thereto. Bracket 22 may be of stainless 
metal in the event the mixer is to be employed 
for the foaming of latex which is normally com- 
pounded with corrosive ingredients, and includes 
a generally planate portion 23, suitably apertured 
as hereinafter described, leading into a base por- 
tion 26 clamped to the face of a recessed portion 
of base 10, by clamping bolts 25. 

A shaft 30, rotatably supported in journal as- 
semblies 1{ and 12, extends through an aperture 
provided in closure member 21 and into the mix- 
ing unit. A rotor assembly within mixer unit 20, 
as shown in Pig. 1, is mounted on a reduced di- 
ameter portion 32 of shaft 30 in fixed relation 
thereto. The stator portion of unit 20 includes 
a cylindrical housing 34 radially flanged at 35 for 
mounting to an annular integral centering rib 33 


65 on casting 21, by means of clamping bolts 44 and 
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41. Housing 34 provides support for a plurality 
of axially positioned stator clements 36, cach of 
which includes a base portion 37 and integral 
blade portions 38, of reduced thickness, and cir- 
cumferentially disposed at regular intervals as 
shown in Figs. 4 and 5. The bases 37 of stator 
elements 36 are of an axial dimension to permit 
said clements, when assembled as shown, to be 
maintained in unitary clamped assembly between 
annular shoulder 45 of housing 34, and the 
planate surface of bracket portion 23, by means 
of clamping pressure applied by clamping bolts 
44.and 41. A locking key 39, also shown in Fig. 4. 
is axially disposed in suitable grooves to lock the 
base members 37 of the stator elements 36 to 
housing 34 to prevent relative rotation therebe- 
tween. The unsupported end of housing 36 is in- 
ternally threaded at 40 for the threaded recep- 
tion of an outlet spout 42, preferably a casting, 
provided with circumferenttally spaced integral 
lugs 43 to facilitate assembly and removal of the 
outlet spout. 

The rotor assembly within mixer unit 20, above 
mentioned as being mounted on reduced portion 
32 of shaft 30 in fixed relation thercto, includes 
a plurality of axially mounted rotor elements 46, 
similar to stator elements 36 to the extent that 
each rotor element 46 is provided with an annular 
base portion 48 and integrally extending circum- 
ferentially spaced blade portions 49 of substan- 
tially reduced thickness as compared to the base 
portion. During assembly of the unit 20, the rotor 
elements 46 are concentrically received on a sleeve 
50, provided at its outer end with a radially 
flanged portion 5! defining an annular shoulder 
against which the rotor element first mounted 
abuts. Sleeve 50, with rotor elements 46 mounted 
thereon, is then mounted as shown over the outer 
end of shaft portion 32. The base portions 48 
of rotor elements 46 are of a thickness to insure 
positive clamping of said elements in unitary 
assembly when sleeve 80 is securely clamped 
against annular shoulder §§ defined by the re- 
duced portion 32 of shaft 30. Sleeve 50 and rotor 
elements 46 are maintained in clamped assembly, 
as above described, by s contoured cap member 
62, provided with a head screw 56 for threaded 
engagement with a suitable bore provided in the 
end of shaft portion 32. 

As shown in the broken view, Fig. 1, sleeve 50 is 
interiorly provided with a splined section 57 for 
registry with a mating spline section 58, pro- 
vided exteriorly of shaft portion 32 throuzhout 
an end portion thereof, to constrain siccve 50 
against relative rotation in respect to shaft 30. 
The base of cap element 52 ts of a diameter for 
registry with the flanged portion 5! of sleeve 50 
to provide a smoothly contoured diverging exit 
channel 60 for the foamed product as it leaves the 
blade assembly portion of the device to enter a 
connecting collar 6!. An axially extending key 
62, shown in Fig. 4, prevents relative rotation 
between the rotor blade assembly and sleeve 50. 

As best shown in Fig. 2, a plurality of inlet 
nozzles are preferably provided for the purpose 
of equalizing the rate of material introduction to 
the device. While four such nozzles 65, 66, 67, 
and 68 are shown in 90° angularity, it is under- 
stood that one or more nozzles may be employed, 
depending upon the characteristics of the mate- 
rial to be treated. In the device illustrated, 
nozzles 65 through 68 are integrally cast in the 
closure casting 2!. Bracket portion 23, of closure 
casting 2/, as shown in Fig. 1, leads upwardly 


reduced thickness, the central portion of closure 
plate 74 being of thicker section, as at 72, than 
the marginal areas thereof. Nozzles 66 througn 
68 are aisposed diagonally in respect to ciosure 
plate portion 11, each nozzle being provides ‘with 
an inlet bore 14 leading into a reduced bore 18 
extending through closure plate 74 to terminave 
at a position radially outwardly of « centrany 
aisposed cylindrical aperture 16 provided for re- 
ception of shaft 30 and packing gland hou.ing 18. 
The relative position of the apertures deuniny the 
terminus of bores 15 is best shown at 13, Fig. J. 
The disposition of the nozzle bores 15 is such as 
to terminate in registry with the annular cham- 
ber defined intermediate the base portions of 
stator assemblies 36 and rotor assemblies 46, 1a 
which both the stator blades and rotor blade; are 
disposed, to feed the material to be foamed ai- 
rectly against the first circumferential :eries of 
rotor blades, as shown at 173, Fig. 1. y 

For the purpose of preventing the material, 
entering housing 34 through nozzles 65 through 
68, from working through casting 23 between 
aperture 76 therein and shaft 39, a conventional 
sealing gland is provided. This gland comprise: 
a non-metallic sealing ring 85 and a retaining ring 
18 flanged at 87 to permit clamped engagement 
of plural clamping bolts 88 threadealy engaged in 
casting 24 and provided with nuts 89. 

Since it may be desirable to introduce addi- 
tives to the material after either partial or ‘com- 
plete foaming has been effected, housing 34 may 
be provided with one or more hypodermic type 
injection needles, such as needle 92 extending 
from the exterior to the interior of housing 34. 
Aconvenient method of introducing such a needle 
is through the provision of a rubber plug 93, con- 
fined under compression within a suitable hous- 
ing aperture. For example it may be desirable to 
introduce a gelling agent at a given point along 
the axial length of housing 34 at a position such 
as shown, wherein the gelling agent is introduced 
into the foam in a manner to be thoroughly mixed 
therewith during the passage of the foam during 
travel thereof through the remainder of the mixer 
and prior to exit through the annular channel 60. 

The construction of channel assembiles ({ and 
12 may be in any conventional manner. Assem- 
bly 12 as shown may include an annular housing 
95, which may be integral with upright brackets 
16 and 17. A suitable ball bearing assembly 96 
is disposed within housing 95 and constrained 
arainst axial displacement by a closure plate 97, 
clamped to housing 95 by plural stud bolts 98. 
In a like manner, journal assembly {{! may in- 
clude a housing 99, integral with upright brack- 
ets 14 and (5 and adapted to receive a ball bear- 
ing assembly 100 which may be of the type 
adapted to receive axial thrust of shaft 30. This 
type of conventional bearing requires that'shaft 
30 be provided with a radially extending rib 102 
and with an end collar {03 retained by nut 105 
which threadedly engages a reduced and threaded 
extension 107 of shaft 30. Inner race 110 of ball 
bearing assembly (00 is maintained clamped be- 
tween annular rib 102 and collar 103 to rotate 
with shaft 30, while the outer race of ball bearing 
assembly 100 is maintained clamped between an 
annular shoulder (12 of housing 99 and the inner 
walls 113 of a housing-like cap assembly 115, 
clamped to housing 99 by a plurality of stud 
bolts 117. Suitable oil-retaining seals 120, and 
121, 122 are provided in journal assemblies {and 
{2 respectively for the retention of bearing lubri- 


into a semi-circular closure plate portion 7! of 75 cant in a conventional manner. 
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A suitable driving pulley (25, which may be 
of the type to receive multiple V-belts, as shown, 
is mounted to shaft 3@ intermediate journal as- 
semblies {1 and #2, The hub 627 of pulley 126 
is of course locked against rotation in respect to 
shaft 20 in any suitable manner, such as through 
a splined collar 128 which may be keyed to shaft 
20 in a manner not shown. Power may be ap- 
plied to pulley {25 through plural V-belts {31 
which may be driven directly from a motor shaft 
pulley or through conventional reduction mech- 
anism. It is understood that the drive mech- 
anism !s merely illustrative, since it may be de- 
sired to drive shaft 30 by direct coupling to the 
shaft of a motor which maintains a proper fixed 
speed, or in any other conventional manner. 

The advantages of the above described mixing 
apparatus are numerous, but outstanding among 
these advantages are the reduction of over-all di- 
mensions as compared to existing equipment and 
freedom from the necessity of frequent cleaning 
during use. Heretofore mixers adapted for the 
foaming of such material as latex and working 
on the principle of fixed and rotary vanes, have 


been of the so-called “radial” type, wherein the 2. 


material to be foamed is introduced at a posi- 
tion radially inwardly of the blades, to be cen- 
trifugally thrown outwardly prior to passage 
through the blade structure. In this type of 
mixer there is of necessity an internal volume 
which is large in comparison to the volume of the 
effective annular mixing path. It is thercfore 
not possible to maintain a uniform pressurc- 
volume relationship within the device, since the 
work material is subjected to a higher pressure 
while actually passing through the effective mix- 
ing path than it is subjected to either prior to 
or subsequent to leaving that path but prior to 
exit from the mixer. It is well kno = 
tions in the pressure-volume_relationshin with- 


in the mixer resul of rer qualit; 
and Se Fa ghsinahie when unllormlty 
‘of the pressure-volume relationship 1s main- 
_Yained—The e tion, in the present mixer, 
of an inactive central chamber not only permits 
substantial reduction in’ the diameter of the de- 
vice, but totally eliminates the highly undesira- 
ble condition of maintaining an inactive central 
chamber which has been proved highly detri- 
mental to the production of quality foam. 

In actual practice, a device designed to run 
at speeds between 1150 and 1175 R. P. M. may 
include a mixer unit the housing of which has 
an outside diameter of no more than 7 or 8 
inches. In such a device the effective annular 
mixing chamber, defined between the base of 
the rotor and stator blade assemblies, may have 
a mean diameter of, for example, 6 inches and 
a radial width of 1 inch or less. While such a 
mixer, working on axial flow, is of greatly re- 
duced diameter as compared to the radial type 
of mixers heretofore employed, the volume out- 
put is as great or greater due to the absence 
of constricting orifices which have limited the 
output of the types heretofore known. For ex- 
ample, a mixer of the dimensions indicated above 
and operating at the speeds mentioned has a 
normal output in excess of 1,000 pounds of 
foamed latex per hour. The method of introduc- 
ing material to be foamed directly into the an- 
nular mixing chamber, coupled with the absence 
of “blow-by” which is the passing of unwant- 
ed alr through mixers of the former type, plus 
the free flow of the mixed product to the out- 
Jet nozzle, all combine substantially to increase 
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the output capacity of the present mixer over 
any known type of comparable horsepower rat- 
ing. For example, a known type of mixer ap- 
proximately 20 inches in outside diameter, 6 
inches in axial length, and requiring 714 horse- 
power input for the foaming of latex at 350 
R. P. M. operating speed, has a constant output 
capacity of 800 pounds of foamed rubber per 
hour. Applicant's mixer, operating at 1150 
R. P. M., maintains an internal pressure in the 
range of five to ten pounds per square inch, 
wherens the 20 inch 744 horsepower input mixer 
mentioned above operates in the range of 25 to 30 
pounds internal pressure. A high internal pres- 
sure will of course promote expansion of the 
material at the outlet spout, due to pressure dif- 
ferential in respect to the atmosphere, resulting 
in larger bubbles and a resulting coarser foam.) 
Since smooth texture of the end product is de- 
sirable, decrease in bubble size is the ultimate 
goal of any such mixer, at least when employed 
for the foaming of latex. 

As best shown in Fig. 5, the disposition of the 
stator blade assemblies is such that the radial ex- 
tending blades 38 of each blade assembly are 
staggered circumferentially in respect to the 
blades of the immediately adjacent assembly to 
restrict free flow of the materia] between the 
several series of blades. Thus the material en- 
tering the mixing chamber at 13 must not only 
pass through the rapidly rotating stator blades, 
with a small amount passing between th: ends 
thereof and the stator housing, but must fol- 
low a tortuous path presented by the circum- 
ferentially overlapping disposition of the stator 
blndes. It is apparent, therefore, that while the 
work material is not subjected to undesirable 
variations in chamber volume as it passes through 
the mixer, which has resulted in “blow-by” 
in the prior art devices mentioned, complete 
admixture of the material, with air introduced 
therewith in metered quantity, is assured by the 
vigorous agitation to which the material is sub- 
jected during movement through said tortuous 
path while constantly subjected, during passage 
between the stator blades, to violent agitation 
by the rapidly moving rotor blades. 

The precise disposition of both the stator 
blades and the rotor blades is of course a matter 
of choice, so long as they are not arranged in 
a@ manner to permit, under some conditions, a 
low resistance path of travel. It may be found 
desirable to utilize a unitary housing assembly 
to which the stator blades are affixed. By 
proper disposition of the blades therein, a stator 
assembly, the blades of which are disposed in a 
generally helical configuration, may be inserted 
and removed by a so-called threading operation 
in which the stator assembly is worked into the 
rotor assembly by a rotary movement. In this 
adaptation of the invention, the dimensional 
limitations of the blades may be empirically de- 
termined, in respect to the normal operating 
speed of the device, to eliminate what would 
amount to a low resistance substantially open 
path, allowing transfer of material through the 
device without proper mixing. While the adapta- 
tion shown includes a plurality of both rotor and 
stator blade assemblies with an equal number of 
evenly spaced blades on each assembly along 
the axis of the device, it may be found desirable, 
especially for the proper mixing of certain ma- 
terials, to vary the blade size and the circumfer- 
ential spacing on each or some of the assemblies, 


75 as well as the axial spacing therebetween. Thus 
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a mixing device incorporating all of- the princi- 
ples taught herein might be of a design whereby 
the incoming material and the air metered there- 
with ts subjected to a modest mixing action dur- 
ing the first stage of axial flow through the de- 
vice, to be subjected to progressively increasing 
agitation during continued axial Sow there- 
through, or conversely a complete reversal of 
this suggested arrangement might, under other 
circumstances, be desirable. 

It ts of course understood that the improved 
_ mixer described has wide applicability, and that 
its use for the foaming of latex, as well as the 
precise mechanical details included for purpose 
of exemplification are not to be construed as 
imitations. 

What ts claimed is: 

1. An apparatus for continuous production of 
foamed liquid-air mixtures, which comprises a 
central shaft with a plurality of journal supports, 
ah auxiliary support, through and beyond which 
said shaft extends, a housing secured to said aux- 
iliary support, cantilever fashion, and in sur- 
rounding relation to the extension of said shaft 
and having an exit passage axially aligned with 
said shaft, a series of spaced stator plates in- 
teriorly of said housing having fingers arranged 
radially of said shaft, a series of spaced, rotor 
plates secured to said shaft and having fingers 
disposed radially of said shaft and extending into 
the spaces between pairs of said stator plates, 
said auxiliary support having charging openincs 
communicating with the interior of said housing. 

2. In a device as in claim 1, a generally conical 
head on the terminus of the said extension of 
said shaft, and the said exit passage on sald 
housing having a converging form, defining, with 
said head, an annular, converging passage, lead- 
ing to a final, tubular passage. 

3. In a device as in claim 2, a sleeve surround- 
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ing said shaft and keycd thereto and to sald rotor 
plates, a flange on said siceve holding said plates 
in assembled relation, and said head being a sep- 
arate member, secured to said shaft, and over- 
lying said flange, whereby to hold said ‘sleeve in 
position on said shaft, : 

4. A device as in claim 3, said sleeve having a 
splincd connection with said shaft. | 

5. A device as in claim 4, said housing being 
demountable from said auxiliary support where- 
by said hcad may be removed for disassembly of 
said plates, 

6. A device as in claim 1, said charging open- 
ings being arranged generally tangentially to a 
circle concentric with the axis of said shaft, and 
communicating at their termini directly with the 
space occupied by said fingers. 

9. A device as in claim 1, said charging open- 
ings being arranged generally tangentially to a 
circle concentric with the axis of said shaft, and 
communicating at their termini directly with the 
space occupied by said fingers and arranged an- 
gularly to a plane perpendicular to the axis of. 
said shaft. 

8. A device as in claim 1, the fingers of said 
stator plates being staggered in succession 30 
as to present only partial overlap in the adjacent 
fingers of adjacent plates. é 
GEORGE A. SPENCER. 
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QUESTION PRESENTED 


The question is whether plaintiffs are entitled to receive 
a patent on their invention where the patent is refused on 
the ground that the claimed invention would have been 
obvious to a person having ordinary skill in the art, ‘‘at the 
time’’ the invention in suit was made by plaintiffs, within 
the meaning of Section 103 of Title 35, United States Code, 
where the refusal was based on a patent which was granted 
to another party on an application filed after the invention 
in suit was made by plaintiffs, and the criteria of patent- 
ability applied by the court were that: 


(1) The same invention was made by two sets of in- 
ventors at ‘‘approximately’’ the same time, and 


(2) The evidence did not show that the problem solved 
by the invention was one of ‘‘long standing”’ in the art, yet 


(a) the art to which the plaintiffs’ invention pertains 
‘was a relatively new, rapidly expanding one’’; 


(b) ‘‘numerous companies, both foreign and domestic, 
were actively seeking processes which would permit 
large scale commercialization of this product’’; 


(ec) ‘‘plaintiffs’ invention resulted in an improved 
product’’; 


) the plaintiffs’ case is an ‘‘extremely close’’ one; 


(e) the unrebutted testimony of the expert witnesses at 
the trial was that the invention would not have been 
obvious to them at the time the invention was made 
by plaintiffs; and 


(f) an abandoned application of said other party (of 
which the late filed application purported to be a 
continuation-in-part), filed before plaintiffs made the 
invention in suit, did not identically disclose or de- 
scribe the invention in suit as set forth in Section 
102 of Title 35, United States Code. 
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IN THE 


United States Court of Appeals 


For rue Disrricr or Couumsia Cracuir 
Appeat No. 18,440 


Tue Goopyear Te & Russper Company, THOMAS H. Rocers, 
Newey R. Bexver and Turopore B, BuRKHOLDER, 
Appellants 
v. 


Davin L. Lapp, Commissioner of Patents, Appellee 


Appeal from the United States District Court for the 
District of Columbia 


BRIEF FOR APPELLANTS 


JURISDICTIONAL STATEMENT 


This action was brought in the United States District 
Court for the District of Columbia against the Commis- 
sioner of Patents under the provisions of Title 35, United 
States Code, Section 145 seeking an adjudication that plain- 
tiffs are entitled to receive a patent for their invention 
and that the Commissioner of Patents be authorized to 
issue such patent. 


Appellate jurisdiction lies under Title 28, United States 
Code, Sections 1291 and 1294(1). 
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The present appeal is taken from the judgment of the 
United States District Court for the District of Columbia 
entered December 20, 1963 (JA-17). 


Jurisdiction is pleaded in paragraphs 1 and 2 of the 
Complaint (JA-5). 


STATEMENT OF THE CASE 
A. Introduction 


Plaintiffs Thomas H. Rogers, Jr., Newell R. Bender and 
Theodore B. Burkholder filed their application for patent 
on ‘‘Pressure Mixing Process for Producing Cellular Prod- 
ucts”? on June 8, 1955, the application being assigned 
Serial No. 514,106 (J A-267-285). 


Briefly, the invention sought to be patented is a process 
of preparing flexible elastomeric cellular structures (so- 
called polyurethane foams) by mixing a polyisocyanate 
(e.g. tolylene diisocyanate), water and an active-hydrogen- 
containing polymer (e.g. a polyester) under a pressure 
ranging from 0.5 to 60 pounds per square inch above 
atmospheric pressure and thereafter permitting the liquid 
mixture to foam and cure at atmospheric pressure whereby 
the cell size of the foam is controlled, greater uniformity 
is obtained and the occurrence of cracks or fissures in the 
finished product is eliminated. Contrary to the result to 
be expected, the higher the pressure (within the limits 
stated), the larger the diameter of the individual cells of 
the foam (JA-94, 274). The claims defining the invention 
are set forth in Appendix B to this Brief. (Claim 1 was 
withdrawn from the civil action. JA-12.) 


B. Prosecution Before the Patent Office 


The Examiner, in the first action, rejected the claims on 
Newell patent 2,676,157, issued April 20, 1954 (P.E.-1, JA- 
286). The Newell patent, it was pointed out in the Patent 
Office, was not germane because its teachings called for 
application of pressure to the reaction materials after 
completion of the mixing of the reaction materials and 
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after discharge thereof to the atmosphere (i.e. at the time 
foaming would normally take place). Since Newell was 
making solid polyurethane plastic bodies this process 
was employed in order to prevent the formation of the 
cellular structure to which plaintiffs’ invention is directed 
(P.E.-1, JA-288). 


The Examiner dropped the Newell patent as a reference 
and, in his second Office Action cited and applied column 
6, lines 35-41 of Hoppe et al. U. S. Patent No. 2,764,565, 
issued September 25, 1956 (D.E. 1A, JA-454, 459) in reject- 
ing the plaintiff’s claims (P.E.-1, JA-289). 

The invention disclosed in the cited patent relates to the 
high pressure, intermittent injection of an “‘activator”’ 
(or so-called ‘ ‘reaction-influencing component’’) into a “‘re- 
action or mixing device’’ in which the ‘‘activator’’, a poly- 
isocyanate and a polyester are mixed together (JA-458, Col. 
3, lines 61-71). The ‘‘high pressure’? is defined as being in 


the range of 300 pounds per square inch (20 atmospheres) 
to 15,000 pounds per square inch (1000 atmospheres) 
(JA-459, Col. 6, lines 32-34). The ‘‘intermittent”’ fre- 
quency of the injection is in the range of about 50 to about 
10,000 injections per minute (JA-461, Col. 10, lines 32-33). 
The injection takes place ‘‘shortly before the poly-addition 
reaction takes place’? (JA-457, Col. 2, lines 3-5). 


The passage of the patent upon which the Examiner 
relied (Col. 6, lines 35-41) mentions the fact that the ‘‘in- 
vention contemplates the use of injection pressures which 
are higher and preferably substantially higher’’ than the 
pressure in the ‘‘reaction or mixing device’’. 

In response to the second Office Action, plaintiffs pointed 
out that the Hoppe et al. patent was not available as a 
reference because: 

(a) The Hoppe et al. patent was granted on an applica- 
tion? filed after plaintiffs filed their application and there- 
fore was not a valid reference under Section 102(e) of 


1 Serial No. 527,106, filed August 8, 1955. 
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Title 35, United States Code (or any other section there- 
of); and 

(b) The specific disclosure found at column 6, lines 35- 
41 of the patent was nowhere to be found in the abandoned 
parent patent application Serial No. 327,522, filed Decem- 
ber 23, 1952 (of which the reference patent purported to 
be a “‘continuation-in part’’?). (D.E. 1-E; P.E-1, JA- 
291-292). 

The Examiner responded to this argument by a third 
Office Action in which he repeated his previous rejection 
of the claims as being unpatentable over the Hoppe et al. 
patent (Paragraph 2, first sentence, Action dated April 29, 
1958, JA-293-4) and placed the claims under final rejection. 
The Examiner contended that it was obvious from page 6, 
lines 17-19 of the abandoned application Serial No. 327,522 
(JA-312) that ‘‘there will certainly be some build-up in the 
pressure of the mixing chamber”’ because the abandoned 
application ‘‘reveals that the reaction components and 


activator may be injected into the mixing chamber at pres- 
sures up to 1000 atmospheres”. He also asserted that the 
disclosure at page 8, lines 2-5 of the abandoned application 
of the ‘‘use of a continuous compressed air stream being 
passed through the mixing chamber’’ would ‘‘also tend to 
increase the back pressure in the mixing chamber’’.* (JA- 
313-4) 


The discussion of a build-up of a ‘‘back pressure”’ is dis- 
closed by Hoppe et al. for the first time in their later 
filed application (JA-459, Col. 6, lines 38-45) and is included 
in the new matter added in the continuation-in-part appli- 
cation, no hint or suggestion thereof being present in the 
earlier Hoppe et al. application (P.E.-1, JA-293). 


2 The Examiner’s entire position at this point was based on a clear mistake 
as to the effect of injection pressures of ‘‘up to 1000 atmospheres’’ on the 
pressure ‘‘in the mixing chamber’’, At the trial it was established that such 
pressures would not inherently cause ‘‘back pressure’’ in the mixing chamber. 
(JA-33, 34, 39, 44, 45-48, 62-63). Moreover, this passage was modified in the 
patent (see footnote 3, infra). 
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By way of response to the Examiner’s Final Rejection 
of the application, plaintiffs appealed to the Board of 
Appeals (JA-294). 


The appeal was taken from the final rejection of all of 
the claims, namely Claims 1 to 9 (P.E.-1, JA-294). A 
Brief was filed (P.E.-1, JA-295-303) and an Examiner’s 
Answer was filed (JA-321-24), a Reply Brief (J. A-325-327) 
and a Supplemental Brief (JA-328-329) was filed by Rogers 
et al. in rebuttal to the Examiner’s Statement and in fur- 
ther support of their position. Affidavits of two of the 
inventors (Rogers, Jr. and Bender) were attached to and 
made a part of the Brief (P.E.-1, JA-304, 308). 


Most important of all, there was also submitted a memo- 
vandum from Mobay Chemical Company (assignees of the 
U.S. rights of Hoppe et al.) dated June 12, 1956, to its 
licensees, including Goodyear, calling attention to the ‘‘out- 
standing method of controlling cell structure in flexible 


foam [which] has been developed’’ (JA-305). This was 
intended to establish both ‘‘unobviousness”’ and ‘‘superior- 
ity’’ of the process. 


The necessity for a Reply Brief and Supplemental Brief 
arose because the Examiner’s Answer raised a new ground 
of rejection. The new ground of rejection appears in the 
Examiner’s answer as follows: 


“additionally, the reference discloses a modifica- 
tion wherein all components of the reaction mixture 
are injected into a chamber from a common mixing 
nozzle (See page 5, lines 15-26).’% (The passage re- 
ferred to is reproduced at JA-312, first full paragraph, 
but this text is compared with the text of the Hoppe 
et al. patent in Appendix C, page 52 of this Brief. The 
bracketed portions appeared in the abandoned appli- 


3 This passage was not found, verbatim, in the issued patent but some of 
the terminology is found at Column 3 and 4, lines 72-75 and 1-5, respectively. 
A comparison of this portion of the text of the abandoned Hoppe et al. 


application and the issued patent is set forth in Appendix C to this brief. 
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cation but were not brought forward into the patent. 
The italicized portions are ‘‘new matter’’ in the patent. 
Therefore, neither the bracketed portions nor the itali- 
cized portions may be consideerd since neither have 
been ‘‘brought forward’’ into the issued patent from 
the abandoned application.) 


The Examiner contended that since the components 
appear to be mixed in the ‘“‘common nozzle”’ and there is 
only one outlet for the admixture, it is manifest that there 
is some ‘‘pressure build-up”’ in the common mixing nozzle. 
(i.e., the nozzle in which the pressures of 300 p.s.i. to 15000 
p.s.i. exist) He contended, therefore, that the reaction com- 
ponents are ‘‘mixed under pressure’’. This additional pres- 
sure, he contended, must be present in the ‘‘mixing cham- 
ber”’, otherwise the stream of reactive materials would not 
flow out of the device’. (P.E.-1, JA-331). The Board made 
the most gross error when it sustained the Examiner’s 
position on this point, saying ‘‘... The Examiner’s posi- 
tion is manifestly in accordance with known scientific prin- 
ciples’. This was later shown to have been gross error. 


The Board also affirmed the Examiner’s rejection based 
on the contention that all components are mixed in the 
‘‘eommon mixing nozzle’’ of the Hoppe et al. abandoned 
application, saying: 


‘<The Examiner presents a second ground for rejection 

: of the claims as unpatentable over the cited reference, 
which is that page 5, lines 15 to 26, of the reference 
application discloses premixing all of the components 
of the reaction mixture under pressure in a common 
mixing nozzle. The cited lines present several al- 
ternative procedures among which is included intro- 
duction of the activator through the common mixing 
nozzle which feeds both the polyester and the diiso- 

. eynate. We will also sustain this ground of rejection.”’ 
(P.E.-1, JA-332) 


Plaintiffs filed a petition for reconsideration (JA-333) in 
which they urged, among other things, that the Board 


7 


in affirming the Examiner’s second ground of rejection 
based on page 5 lines 15-26, erred as the specific disclosure 
at this point related to the production of homogeneous 
plastic instead of porous plastic. While water is not es- 
sential or necessary to the produce of homogeneous plastic, 
it is necessary for making polyurethane foam. Therefore, 
all the ingredients necessary and essential for the pro- 
duction of a porous plastic, i.e. polyurethane foam, were 
not present and all the ingredients, i.e. the diisocyanate, 
polymer and water could not pass simultaneously through 
the common mixing nozzle. (P.E.-1, J ‘A-336-337). Accord- 
ingly, there could be no ‘‘mixing”’, particularly since pres- 
sures of from 200-300 atmospheres (3000-4500 pounds per 
square inch) ‘‘up to 1000 atmospheres”? (15,000 pounds 
per square inch) existed in the nozzle. 


Plaintiffs also offered four patents (two of which were 
owned by Hoppe et al.’s assignee Mobay, P.E.-31(b), 32, 
JA-443,448) based on later filed applications to show that no 


super-atmospheric pressure would inherently exist in the 
mixing chamber and which established unobviousness of 
plaintiffs’ invention to those skilled in this art. The Board 
brushed this evidence aside (having apparently missed the 
significance thereof completely) saying ‘‘.. . what has been 
allowed in other applications or patents will not be consid- 
ered as evidence of patentability”. (J A-343). 


The Board in denying the petition (JA-342-343) ad- 
mitted the correctness of plaintiffs’ position that page 5, 
lines 15-26 related to homogeneous plastic where all the in- 
gredients did not go through the common mixing nozzle, by 
the statement: 


‘Inclusion of water along with the other ingredients 
in the common mixing nozzle described on page 5, 
Iines 15 to 26, of the reference application for the 
stated purpose of foaming the plastic is regarded 
as within the purview of the disclosure’’, (Emphasis 
added) (P.E.-1, JA-343). 
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The Board and the Examiner both relied upon the illus- 
tration and description of the Hoppe et al. apparatus and 
process in relation to Fig. 2 of the abandoned application 
and the description set forth at pages 7 and 8 of the speci- 
fication of the abandoned application. However, Fig. 2 
of the abandoned application and Fig. 2 of the patent are 
not the same and the description of the apparatus and mode 
of operation are differently described in the patent at 
Column 7, lines 17 to 50 (Appendix C and D). In fact, the 
elements are reversed, the names of the parts are changed 
and the direction of flow of the materials is reversed. 


For the convenience of the Court, there is appended 
hereto as Appendix D, pages 49-59, a composite of the 
drawings of the abandoned application of Hoppe et al. as 
compared with the drawings of the issued patent to Hoppe 
et al. The matters encircled in red were not present in or 
are different from the abandoned application. This clearly 
illustrates that the abandoned application was not sufficient 
to render plaintiffs’ invention ‘‘obvious’’ to those skilled 
in the art, even if it had been available ‘‘at the time’’ the 
plaintiffs made the invention in suit. 


C. Additional Evidence Before Court 


Plaintiffs tried to convince the Board of Appeals that 
both they and the Examiner were entirely wrong in con- 
tending that the introduction of liquid reactants by high 
pressure (i.e. ‘‘up to 1000 atmospheres’’) intermittent in- 
jection through a ‘“‘common mixing nozzle’’ into a mixing 
chamber open to the atmosphere would ‘‘inherently’’ build 
up a pressure above atmospheric in the mixing chamber 
since the material, otherwise, would not flow out of the 
mixing chamber. 


Plaintiffs proved to the court that the Patent Office tri- 
bunals were clearly wrong on this point. A mere explana- 
tion that liquid will flow through a funnel or out of a hole 
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in the bottom of a container was enough to show that the 
Patent Office holding was contrary to a simple law of 
physics, namely that liquids will flow out of an orifice due 
to gravity alone, without any pressure above atmospheric 
in the container. 


In addition, the clear testimony of Professor Flanigan, 
an expert in the field of hydraulic fluid flow (JA-26, et seq.) 
corroborated this explanation. 


Relating the principle to the process of making poly- 
urethane foam with apparatus such as that disclosed in the 
Hoppe et al. abandoned application, plaintiffs introduced 
in evidence U. S. Patent 3,056,661 (P.E.-3, JA-369) to 
Erwin Weinbrenner and Karl Breer (two of the four in- 
ventors in the Hoppe et al. abandoned application) based 
on an application filed by them on May 27, 1955 (less than 
two weeks before plaintiffs filed the application in suit). 


Erwin Weinbrenner was the same person who repre- 


sented Mobay in personal conferences with plaintiffs 
(P.E.-21, JA 398; P.E.-22, JA-408; JA-193, 195, 198) and 
yet he never mentioned the concept of mixing at a pressure 
of 0.5 to 60 p.s.i. and thereafter permitting the mixture 
to foam and cure at atmospheric pressure, as claimed by 
plaintiffs, and as later suggested by Mobay, itself, in the 
memorandum dated June 12, 1956 (JA-305). 


The Weinbrenner and Breer patent, column 1, lines 40 
to 57 (JA-372), describes how the apparatus disclosed in 
the Hoppe et al. patent normally operates (JA-126, 193). 
More particularly, the patent states that “<the mixed com- 
ponents may discharge freely in a downward direction due 
to the specific gravity of the mixture”. The patent not 
only makes it clear that there is no pressure above atmos- 
pheric in the mixing chamber but also that there may be 
less than atmospheric pressure in the mixing chamber. The 
specification states (column 1, lines 53-56) (JA-372) ‘‘Such 
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arrangement permits air to be drawn into leaks which may 
develop about the stirrer mechanism so that the resultant 
product may have voids* and the like resulting from entrap- 
ment of air in the mixture’’. (Emphasis plaintiffs’). Had 
there been positive pressure in the chamber, not only would 
there! have been no way for air to be ‘‘drawn into’’ the 
chamber, but in fact the air or liquid would be forced out 
of the chamber through such leaks instead of through the 
discharge opening. 


The Hoppe et al. patent itself (D.E.-1-A, JA-454) points 
out (at column 6, lines 23-65) that ‘‘there is no upper 
limit to the injection pressure that may be employed except 
that imposed by the equipment’”’ but it is recommended that 
the injection pressures should be ‘‘substantially higher 
than the back pressure within the reaction or mixing de- 
vice’? and that pressures of 17 to 77 pounds per square inch 
‘‘are not the equivalent of 300 p.s.i. and higher pressures.”’ 
(JA-459, Col. 6, lines 51-52). 


Finally, plaintiffs demonstrated their invention and made 
comparative tests before the trial court by operating in its 
presence a polyurethane foam making apparatus substan- 
tially the same as that disclosed in the Hoppe et al. aban- 
doned application. (P.E.-8, JA-375). The mixing cham- 
ber was made of transparent plastic in order that the court 
might see the appearance of the reaction mixture under 
the conditions set forth in plaintiffs’ claims as compared 
with that of the reaction mixture under the conditions 
which prevail when plaintiffs’ invention is not employed. 
It was obvious that the materials, when injected into the 
mixing chamber were not already mixed even though the 
‘activator’? was injected at high pressure, intermittently, 


4The ‘‘voids’’ referred to are the ‘‘fissures’’ which plaintiffs’ invention 
eliminates by maintaining a pressure of from 0.5 to 60 pounds per square 
inch above atmospheric pressure during the mixing. 
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‘just before the poly-addition reaction began to take 
place’’.® 


The apparatus was operated and actual foam material 
was produced in the presence of the court. The foam prod- 
uct produced according to the process of the claimed in- 
vention was compared with that produced when the inven- 
tion was not employed. The resulting foam products 
showed that the cell size was larger and more uniform when 
the reaction mixture was mixed at pressure above atmos- 
pheric pressure than when it was mixed at atmospheric 
pressure (P.E.-4, 5). 


Another visual distinction was shown to the court in that 
the reaction mixture was of a milky appearance when the 
apparatus was operated without using the claimed inven- 
tion, but as soon as the pressure in the mixing chamber was 
raised above atmospheric pressure® the turbidity cleared 
and, as evidenced by inspection of the cross-section of the 


finished product, the cells were larger than those obtained 
when the milky appearing mixture was used (i.e., that mixed 
at or below atmospheric pressure). 


The apparatus used to make the foregoing demonstra- 
tion to the court is illustrated in the record (P.E.-8, JA- 


5 Common sense would indicate that high pressure (‘‘up to 1000 atmos- 
pheres’’) intermittent (50 to 10,000 spurts per minute) injection of the 
‘¢activator’’, the amount of which is ‘‘small compared to other components’? 
(D.E.-1-A, Col. 3, lines 47-48), would not accomplish mizing of all of the 
reaction components in the brief length of time such materials pass through 
a ‘‘common’? injection nozzle. In other words, spurts of ‘‘activator’’ would 
inherently be interspersed at intervals in the continuous stream of the other 
components and no effective ‘‘mixing’’ could take place until they reached 
the mixing chamber in which plaintiffs maintain a pressure of from 0.5 to 
60 p.s.i. instead of allowing the materials to flow through the chamber at or 
below atmospheric pressure. 


6 The pressure is controlled at the desired level between about 0.5 and 60.0 
pounds per square inch by a pinch-clamp arrangement on the outlet orifice 
of the mixing chamber. Later patents such as Geldern patent 2,990,252 
(P.E.-27, JA-417), Marshall patent 2,957,203 (P.E.-31(b), JA-443) ete. (filed 
after the plaintiffs’ application) developed other apparatus for controlling 
the pressure in the mixing chamber. 
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375). The pressure in the mixing chamber was measured 
by the U-shaped manometer near the mixer and the line 
pressures of the reactive ingredients were measured by con- 
ventional high pressure gauges such as that shown in the 
center of the photograph. 


The plaintiffs also proved that even though it had a 
“<know-how”’ license from Mobay, the owners of the Hoppe 
et al. U. S. rights,’ there was no disclosure of the process 
claimed by plaintiffs until more than a year after plaintiffs 
filed the application in suit. The notice dated June 12, 1956 
(P.E.-1, JA-305) which Mobay sent to its licensees, includ- 
ing Goodyear, referred to the matter of mixing the react- 
ants under pressure above atmospheric in the mixing cham- 
ber (plaintiffs’ claimed invention) as ‘‘an outstanding 
method of controlling cell structure’’ and pointed out that 
“<this method of operation has a more stringent effect on 
the control of cell size’’ than by use of ‘‘oils’’ as suggested 
at page 6, lines 11-16 of the Hoppe et al. abandoned appli- 
cation (P.E.-1, JA-312) and the Hoppe et al. patent (D.E.- 
1(a), JA-459, Col. 5, lines 43-51). 


Prior to plaintiffs’ invention the two means for con- 
trolling cell size and to reduce fissuring or splitting of the 
foam were: 


.a) modification of chemical formulation (JA-190), 
necessitating day-to-day shut-down and cleaning of 
‘apparatus to charge it with the newly adjusted formu- 
lation to compensate for changes in ambient tempera- 
ture, moisture, ete.; or 


b) intense beating or agitation of the reaction mixture 
while in the liquid state (JA-182-3), requiring special 


7 The Hoppe et al. contribution to the art was the use of high pressure inter- 
mittent injection or atomization to introduce the ‘‘activator’’ into the mixing 
chamber instead of introducing it at the same pressure as the other reactants. 
(Rogers JA-80-81). Mobay was set up in the United States as a company 
jointly owned by Monsanto and Bayer to license these rights. (JA-151). 
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equipment for controlling the agitator speed and vary- 
ing it from time-to-time. 


Plaintiffs’ invention does not resemble in any way, 
either in theory or in operation, the processes known prior 
thereto for controlling cell size or reducing fissuring. 


Messrs. Barnes and Rogers testified (JA-193, 196-198, 
217) (and the documentary evidence corroborated their 
testimony) that they had conferences with Erwin Wein- 
brenner, one of the joint applicants in the Hoppe et al. 
applications and the Weinbrenner and Breer Patent 
3,056,661 (P.E.-3, JA-369)* during which Weinbrenner, 
as a representgtive of Goodyear’s licensor, Mobay, was 
under duty to disclose the “know-how”? for which Good- 
year paid forty thousand dollars ($40,000.00) when it took 
the license under the Mobay polyurethane program. Yet 
there was no disclosure by Weinbrenner (or anyone else 
connected with Mobay or Bayer) of the concept of mixing 
all the reaction components under a pressure of from 0.5 
to 60 pounds per square inch, and then completing the 
foaming and curing at atmospheric pressure, until Good- 
year received the Mobay ‘‘Preliminary Technical Informa- 
tion’? bulletin dated June 12, 1956. P.E.-1, JA-305-306). 
The process was unobvious since there was no logical rea- 
son to expect that mixing the reactive constituents under 
pressures of from 0.5 to 60 pounds per square inch above 
atmospheric pressure would not only produce larger and 
more uniform cells but also would eliminate splitting or 
fissuring of the foam. Least of all would it be expected that 
the yield of first class commercial product would be raised 
from only about 30% to about 607% to 70% and the per- 


8 The applicants in the patent and abandoned application cited by the Patent 
Office were Erwin Weinbrenner, Karl Breer, Cornelius Muhlhausen and Peter 
Hoppe. The first two were also the co-inventors in Patent 3,056,661, the 
latter being relied upon by plaintiffs to show that there is normally no pressure 
in the mixing chamber and that the plaintiffs’ invention was not ‘‘obvious’’ 
even to Hoppe, Weinbrenner, et al., when the Weinbrenner et al. application 
was filed, 
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centage of scrap would be correspondingly reduced (Bur- 
well JA-247, 249, 251). An expert in the polyurethane foam 
art, Robert K. Wittenberger (JA-239 et seq.), who had 
only ‘‘ordinary”’ skill in the art in 1955, testified that the 
invention in suit would not have been obvious to him at the 
time plaintiffs made the invention. His testimony went 
unrebutted and even on cross-examination by the Solicitor 
for the Commissioner of Patents his testimony stood 
unimpaired. 


The inventors, Messrs. Rogers, Burkholder and Bender 
all testified as to how the invention was made, although 
the statute clearly states that patentability is not negatived 
by the manner in which the invention is made. Mr. 
Barnes, a retired employee of Goodyear and former man- 
ager of the Goodyear foam products group, told of the 
early work of Goodyear in the rigid polyurethane foam art 
and their early work with flexible polyurethane foams. 
(JA-143, 144, 151-152) Their testimony and corroborat- 
ing documentary evidence clearly established that the in- 
ventors and other Goodyear employees had been working 
with polyurethane since prior to 1953 (JA-83) and the in- 
ventors actually reduced the claimed invention to practice 
about six months before the application in suit was filed, 
namely about December, 1954 and at least by January, 
1955. The notebook of Rogers (P.E.-15, JA-385) shows 
conception of the broad aspects of the invention as early as 
August 1954. 


Further testimony and documentary evidence was intro- 
duced to show the history and development of urethanes 
(P.E.-35, JA-453) from the basic isocyanate chemistry in 
1848, through the years, including the ‘‘break-through”’ 
by DuPont and Bayer in 1935-1940. The intervention of 
World War II left a gap in the development but Goodyear, 
as early as 1948, began work with rigid polyurethane foams 
for use in ‘‘radomes”’ of aircraft. In 1950 Bayer disclosed 
commercial work in the field. For at least the following 
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five years the activity became more intense and in March, 
1955 Fortune Magazine devoted a feature article to the 
subject (P.E.-10A, JA-376-384). 


Messers Barnes and Rogers told of their travels to 
Europe to investigate the details of commercial poly- 
urethane foam production in the middle of 1953 (JA-150). 
They also testified as to the license obtained earlier by 
Goodyear from Du Pont in this field (P-E.-11). 


All of the foregoing evidence was offered to show that 
plaintiffs’ invention must not have been ‘‘obvious”’ to 
those skilled in the art; otherwise it would have been dis- 
closed or at least suggested somewhere along the line 
before plaintiffs made the invention and at least before 


they filed the application in suit. 


Plaintiffs’ counsel objected to the receipt of the Hoppe 
et al. patent in evidence at the trial since it was granted 
on an application filed after plaintiffs’ invention was made 
and also after the application in suit was filed. The trial 
court let the patent in on the theory that it was a “‘con- 
tinuation-in-part’’ of an abandoned application of the same 
inventors, filed before the plaintiffs’ application was filed. 
It was understood, however, that neither the patent nor 
the abandoned Hoppe et al. application would be effective 
except as to those parts of the specifications and drawings 
which were ‘‘brought forward’’ into the “6 eontinuation-in- 
part”’ application (i.e. those matters common to both) 
(JA-13). 


A comparison of the drawings of the abandoned appli- 
cation with those of the issued patent is set forth in 
Appendix D to this Brief. The portions encircled or noted 
in red are not common to both in that those features are 
either added to the later application or were modified or 
changed as compared with the earlier application. One 
figure (Fig. 5 of the abandoned application) was omitted 
in its entirety. Only two figures (collectively identified as 
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Fig. 6 of the abandoned application) were carried forward, 
intact, into the later application. They are identified in 
the patent as Fig. 8 and Fig. 9, but the reference charac- 
ters and description have been changed. Figures 4, 5, 6, 7, 
11 and 12 of the patent are wholly new figures, not found 
or described in the earlier filed application. 


A word-for-word comparison of the text of the specifica- 
tion of the entire abandoned application and the text of 
the specification of the entire patent would be almost im- 
possible® due to the extensive amount of ‘‘new matter”’ 
in the Hoppe et al. patent and the extensive editing of the 
few paragraphs which arose out of the abandoned earlier 
application. There are also material inconsistencies be- 
tween the descriptions given in the abandoned application 
and in the issued patent, even as to the direction of flow 
and types of ingredients introduced through the nozzles. 
(See reference characters 4 and 5 of Fig. 2 of the respec- 
tive cases.) 


Page 7, lines 11-22 of the abandoned application (last 
paragraph JA-351 to JA-352) describes element 3 as ‘‘an 
injection device’’, element 4 as a ‘‘feed pipe’’ for ‘‘the 
reaction mixture’’ and element 5 as an ‘‘injection nozzle”’ 
through which ‘“‘the accelerator’’ is ‘‘intermittently in- 
jected”? into the ‘‘continuously flowing initial reaction mix- 
ture’’. Yet in the patent, column 7, lines 17-30 (JA-460), 
element 3 is designated as ‘‘a reaction or mixing device’’, 
element 4 is ‘‘an injection nozzle’’ for the ‘‘activator com- 
ponent?’ and element 5 is a ‘‘feed pipe’’ for the reaction 
mixture. (Appendix C, page 50, these passages are com- 
pared.) 


In other words, the description in the abandoned appli- 
cation is neither ‘‘common to both’’ the abandoned appli- 
cation nor is it ‘‘brought forward’’ into the patent. Thus 


® Note the difficulty in comparing the texts set forth in Appendix C to 
this Brief. 
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neither the abandoned application nor the issued patent is 
available as a reference as to this passage or any other 
passage which is not common to both (JA-13). 


The only evidence offered by the Solicitor for the Com- 
missioner of Patents, in addition to the references relied 
upon by the Examiner and the Board and the decision 
of the Patent Office tribunals, was U. S. Patent No. 2,581,918, 
issued January 12, 1954 to Spencer for a latex foaming 
apparatus (D.E.-2, JA-465-471). This reference was of- 
fered on the next-to-last day of the trial (which had begun 
the preceding week) as a result of a search made by an 
Examiner ‘‘fairly expert’? in the art (JA-117) at the re- 
quest of the Solicitor. 


The trial of the case began at 10:00 A.M. on Thursday, 
May 2, 1963, carried over to Friday, May 3, 1963, and was 


recessed at noon of that day until 10:00 A.M. the following 
Wednesday, May 8, 1963. The trial was concluded on the 


following day, Thursday, May 9, 1963, at 3:45 P.M. The 
main briefs for the parties, proposed findings of fact and 
conclusions of laws and plaintiffs’ reply brief were all 
filed by July 11, 1963. 


In view of the fact that a decision had not been handed 
down before or during the summer recess, the court heard 
closing arguments on October 17, 1963. 


In November, 1963, the court not yet having decided the 
case, called the attention of counsel for the parties to a 
decision of the Court of Customs and Patent Appeals in- 
volving a discussion of Sections 102 and 103 of Title 35, 
United States Code (In re Palmquist, 319 F (2d) 547; 138 
USPQ 234) and gave leave to file such memoranda thereon 
as counsel might wish. Memoranda were submitted by 
counsel for both parties by November 13, 1963 indicating 
that the facts in the present case did not bring it within 
the Palmquist decision. 
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The court handed down its decision and filed its opinion 
and judgment dismissing the Complaint on December 20, 
1963 {JA-12,16). The court did not adopt the findings of 
fact or conclusions of laws in the form submitted by either 
party; but applied Rule 52(a), FRCP, by embodying them 
in the court’s opinion (JA-16). 


The appeal was taken to this court (JA-17) to seek re- 
view and reversal of the opinion, findings, conclusions and 
judgment of the District Court and to authorize the Com- 
missioner of Patents to issue the patent sought. 


STATUTES INVOLVED 


Statutes involved are printed as Appendix A at pages 
45-47. 


STATEMENT OF POINTS 


1. The Trial Court, in reaching the conclusion that ‘‘at 
least two sets of inventors made the same invention at ap- 
proximately the same time’’ (JA-15) erred in receiving in 
evidence, relying on and allowing its judgment to be in- 
fected and prejudicially influenced by consideration of 
Hoppe et al. Patent No. 2,764,555 (JA-454-463) where the 
application upon which the patent was granted was filed 
after plaintiffs made the invention in suit and where an 
earlier filed Hoppe et al. abandoned application Serial No. 
327,522 (JA-347-367) (of which the later filed application 
purported to be a continuation-in-part) did not disclose or 
describe the invention claimed and demonstrations, testi- 
mony of experts and those having ordinary skill in the art 
and documentary evidence (JA-18-453) established that the 
claimed invention would not have been obvious at the time 
plaintiffs made the invention. 


2. The Trial Court erred in imposing upon plaintiffs 
the burden of virtually establishing ‘‘beyond a reasonable 
doubt”’ (rather than by evidence ‘‘carrying thorough con- 
viction’’) that the Patent Office tribunals committed clear 
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error, acted contrary to the evidence or that their finding 
was not reasonable in basing their refusal to issue a patent 
to plaintiffs in view of the aforementioned Hoppe et al. 
patent (JA-16), particularly where the Trial Court held 
that “‘this case is extremely close’’ (JA-16), and thereafter 
resolved the doubt against plaintiffs instead of resolving 
it in their favor. 


3. The Trial Court erred in holding that the Patent Office 
tribunals were not clearly erroneous in holding that the 
claims in suit are unpatentable over Hoppe et al. Patent 
No. 2,764,565 (JA-443) on the ground of ‘Cobviousness”’ 
of the invention claimed by plaintiffs ‘‘at the time’’ the in- 
vention was made by plaintiffs, by applying an erroneous 
test of ‘‘obviousness’’, namely, that an invention is obvious 
(and therefore unpatentable to any party) if it is made 
by two sets of inventors at ‘capproximately’’ the same 
time and where the problem solved by the invention was not 
one of long standing in the art (JA-15), even though the 
unrebutted testimony of several expert witnesses estab- 
lished that plaintiffs’ invention would not have been obvi- 
ous to them at the time the invention was made by plaintiffs 
and the problem existed for several years among leading 
research companies, both foreign and domestic (JA-15). 


4. The Trial Court, in reaching the conclusion that the 
problem solved by plaintiffs’ invention was not one of 
‘Jong standing”’ in this art, erred in considering, as not 
long enough for the problem to have been “‘a long standing 
problem in the art’’, a period of almost five years in a 
‘relatively new, rapidly expanding”’’ art in which ‘‘a great 
many companies (both foreign and domestic) were actively 
engaged in development work: and two other unsatisfac- 
tory approaches had been made to solve the problem (i.e., 
changing of chemical formulation or by intense agitation 
while mixing at atmospheric pressure). 


5. The Trial Court erred in receiving Hoppe et al. aban- 
doned application Serial No. 327,522 in evidence as ‘“‘prior 
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art’? within the meaning of Title 35, United States Code, 
Section 103, and concluding therefrom that the plaintiffs’ 
invention would have been ‘‘obvious’’ to a person having 
ordinary skill in the art ‘‘at the time’’ plaintiffs made the 
invention in suit, particularly since no patent was ever 
granted on the abandoned application and none of the mat- 
ter relating to the invention in suit found in the later filed 
continuation-in-part application was present in the aban- 
doned application and the invention claimed was not known, 
disclosed or described anywhere prior to the time plaintiffs 
made the invention. 


6. ‘The Trial Court, in holding that ‘‘it would appear to 
require only ordinary engineering skill to find the speci- 
fied range claimed’’ (JA-14) and that ‘“‘the recitation of 
the range of pressures in the claims cannot be the basis 
for patentability”? (JA-14), acted contrary to the last 
sentence of section 103 of the Patent Act (Appendix A, 
page 46) and negatived patentability by ‘‘the manner 


in which the invention was made’’ where all the expert 
testimony and evidence established that it would not 
have been obvious to either the experts or those skilled in 
this art at the time plaintiff made the invention, to mix 
‘tall the liquid reactants’? under pressure ranging from 
0.5 to 60 pounds per square inch above atmospheric pres- 
sure (See claims in suit, Appendix B, pages 48, 49), par- 
ticularly where the reference relied upon disclosed only 
high presure, intermittent injection of some of the 
reactants at non-equivalent pressures ranging from 200 
atmospheres (3000 pounds per square inch) ‘‘up to 1000 
atmospheres’’ (15,000 pounds per square inch) either sepa- 
rately or sequentially through a ‘‘common mixing nozzle’’ 
into a ‘‘mixing chamber’’ where they were ‘‘flashed’’ (at- 
omized or suddenly reduced) to atmospheric pressure just 
prior to thorough mixing and did not produce plaintiffs’ 
improved product. (Weinbrenner et al. patent 3,056,661, 
JA-372, Col. 1, line 56.) 
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7. The Trial Court erred in refusing to follow Exbel v. 
Minnesota, infra, in view of the fact that plaintiffs’ inven- 
tion produces an improved product and markedly reduces 
the percentage of rejected material, while using the equiv- 
alent of the apparatus disclosed in the abandoned applica- 
tion and patent of Hoppe et al. but operating it in such a 
way that neither the invention as a whole nor the improved 
product or process resulting therefrom would have been 
obvious or expected even to experts in the art, let alone a 
person having “‘ordinary”’ skill in the art. 


8 The Trial Court erred in failing to reverse the Pat- 
ent Office by holding that the testimony of expert wit- 
nesses in the trial de novo as to what was obvious to them 
at a certain time is “‘opinion’’ evidence (JA-16) rather 
than factual evidence and that such factual evidence is 
negated, when ‘palanced and tested’’ (JA-16) against the 
fact that the invention in question was disclosed by others 
after it was made by plaintiffs and the problem, of which 
two other unsatisfactory solutions were tried, was of 
nearly five years standing (JA-14-15) in a “relatively 
new, rapidly expanding’’ art ‘sin which a great many 
companies were actively engaged in development wor Hi 
(JA-15), particularly where that evidence was not be- 
fore the Patent Office and the subjective opinion of the 
Patent Office was based on an erroneous premise as to the 
hydraulic principles involved in the flow of liquids and a 
misconstruction of the concept of the “Cart”? relied upon 
(JA-62, 63). 


9. The Trial Court was clearly erroneous in its finding 
that the Patent Office was not clearly erroneous in holding 
that plaintiffs’ invention (i.e., mixing all the reactants in a 
mixing chamber at a pressure from about 0.5 to 60 p.s.i.) 
would have been obvious to a person having ordinary skill 
in the art notwithstanding the fact that plaintiffs called 
attention to an application filed less than a month prior to 
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plaintiffs’ filing date by Weinbrenner and Breer®® (JA-369) 
which expressly stated that when the apparatus and process 
of Hoppe et al. Serial No. 327,522 is operated, even though 
the reactants are introduced into the mixing chamber by 
the high pressure (200 to 1000 atmospheres), intermittent 
(50 to 10,000 pulses per minute) injection process described 
therein, the pressure in the mixing chamber into which the 
materials were injected through the ‘‘common mixing 
nozzle?’ is at or less than atmospheric and also that the 
product produced under such conditions ‘‘may have voids 
and the like”’, whereas plaintiffs’ invention, when practiced 
under the conditions set forth in the claims in suit, as the 
Trial Court found, results in an ‘‘improved product”’. 
(JA-34, 35). 


SUMMARY OF ARGUMENT 
A. Statutory Test of Patentability Fully Met 


The statutory test of patentability of plaintiffs’ inven- 
tion in suit is that set forth in Title 35, United States 
Code, Section 103, (Appendix A, page 46) namely whether 
or not the differences between the subject matter sought 
to be patented and the ‘“‘prior art’”’ are such that the sub- 
ject matter, as a whole, would have been obvious, ‘‘at the 
time the invention was made’’ by plaintiffs, to a person 
having ‘‘ordinary’’ skill in the art to which said subject 
matter pertains (Appendix A, page 46 infra; Trial Court’s 
Opinion, JA-14). ; 


Plaintiffs’ application was filed June 8, 1955.4 At that 
time the invention had not been ‘‘identically disclosed or 


10 Two of the four-co-inventors of Hoppe et al. abandoned application 
Serial No. 327,522 (JA-36). 


11 The invention was actually ‘‘made’’, icc, actually reduced to practice or 
completed by plaintiffs about six months earlier (Rogers Testimony JA-188, 
P.E.-19). Since the filing date constitutes a date of ‘‘constructive’’ reduc- 
tion to practice and that date is prior to the date of filing of the Hoppe et al. 
continuation-in-part application, either date may be considered herein as ‘‘the 
time the invention was made’’ by plaintiffs, Conception actually goes back 
to August 9, 1954 (P.E.-15, JA-385). 
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described as set forth in Section 102”’ of Title 35, United 
States Code, (Appendix A, pages 45, 46) in any other patent 
application, patent, publication, or otherwise. An applica- 
tion filed two months later by Hoppe et al. on August 8, 
1955 (and issued as Patent 2,764,565 on September 25, 
1956), however, disclosed the plaintiffs’ invention but was 
not ‘‘filed in the United States before the invention there- 
of” by plaintiffs. Accordingly, the patent could not be 
used as a basis for refusing to allow plaintiffs claims under 
Section 102(e) or any other Section of Title 35 (Appendix 
A, pages 45, 46). It was not ‘‘prior”’ art under Section 
103 since it not only issued as a patent after plaintiffs’ 
application was filed but also the application upon which 
the patent was granted was filed after plaintiffs’ applica- 
tion. Since it was not a valid reference under Section 103 
or any of the subsections of Section 102 of Title 35, United 
States Code, there was no statutory basis for using it to 
refuse the patent sought by plaintiffs. 


Nevertheless, the Trial Court held that the Patent Office 
tribunals were not ‘“‘clearly erroneous’’ in holding that 
‘the claims in suit were unpatentable over the Hoppe et al. 
patent’’ (Emphasis plaintiffs’) (JA-16). 


B. Abandoned Application Which Does Not Disclose Invention 
or Concept Not Basis for Refusing Patent 


The Patent Office and the Trial Court, seeking a basis 
upon which to hold plaintiffs’ invention “‘obvious’’ (JA-14), 
relied upon the Hoppe et al. patent on the ground that some 
of the disclosure of abandoned Hoppe et al. application 
Serial No. 327,522, filed December 23, 1952 (of which the 
Hoppe et al. patent purports to be a ‘‘continuation-in- 
part’’?) was brought forward into the patent (JA-13). 
However, the consideration given the ‘‘new matter’’ (i.e. 
matter not disclosed in the abandoned application) in the 
Hoppe et al. patent by the Patent Office and the Trial Court 
prejudicially influenced their evaluation of the question of 
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‘‘obviousness”’ of the subject matter of the invention ‘‘as 
a whole’’ so that they applied their own hindsight, based 
on the later filed application of Hoppe et al., instead of 
considering the entire evidence, including the unrebutted 
testimony of the experts in the art, the relatively new and 
rapidly expanding state of the art, the great many famous 
companies (both foreign and domestic, including Bayer 
and DuPont) who were seeking a solution to the problems 
of controlling foam cell size and preventing fissuring.” 


C. Invention as a Whole Was Not “Obvious” To Persons 
Skilled in Art “At the Time” Claimed Invention Was 
Made by Plaintiffs 


The test of patentability applied by the Trial Court was 
not only non-statutory but was inconsistent with the cri- 
teria heretofore employed by the courts where the issue 
turned on the fact of ‘‘obviousness’’ or ‘‘unobviousness”’ 
to a person having ‘“‘ordinary”’ skill in the art “‘at the 
time’? the invention was made by plaintiffs. The Trial 
Court (JA-15) held that even though Hoppe et al. did not 
come up with the same invention until after plaintiffs 
made the invention, and in the absence of evidence to 
establish that the problem solved by plaintiffs’ invention 
was one of ‘‘long standing”’ in the art, plaintiffs had not 
negatived ‘‘unobviousness’’. These two points do not con- 
stitute a valid basis at law for refusing a patent to plain- 
tiffs, particularly where there was clear and convincing 
evidence before the Trial Court (and the Court made other 
findings of fact based thereon) that the invention would not 
have been ‘‘obvious”’ to experts in the art, (let alone a per- 
son having ‘‘ordinary”’ skill) and an improved product 
resulted, and in the face of the further fact that it was 


12The problem of ‘‘fissuring’’ ordinarily resulted in 60-70% scrap and 
only 30-40% first class material even when using the two previously known 
methods of controlling these factors, namely, changing chemical formulation 
by addition of ‘‘oils’’ or by high speed agitation during mixing at atmos- 
pheric pressure, whereas plaintiffs’ invention, ie., mixing under pressure above 
atmospheric, resulted in as high as 70% first class material (JA-246). 
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a relatively new, rapidly expanding art in which the prob- 
lem existed for at least nearly five years’* and the largest 
research and patent-minded chemical companies in the 
world were trying various other processes while seeking 
a process for large scale commercial production of the ma- 
terial. If the invention had been ‘‘obvious’’ to a person 
having ‘‘ordinary”’ skill in the art, it would not have been 
necessary for Hoppe et al. to suggest the process to their 
licensees more than a year after plaintiffs made the in- 
vention."* 


The statute recognizes that more than one party may 
make the same invention at ‘‘approximately the same 
time’’. Section 135 of the Patent Act (Appendix A, page 
47) provides for ‘‘interferences”’ in such cases. The 
statute does not apply in the present case because the par- 
ties are not claiming the same invention. 


D. Erreoneous Test Applied As To Burden of Plaintiff To 
Overcome Presumption of Correctness 


The test applied by the Trial Court as to the burden of 
proof to be sustained by the plaintiffs in this action under 
Title 35, United States Code, Section 145 was greater 
than that required in such actions. It required, in effect, 
that plaintiffs must show ‘‘beyond a reasonable doubt’’ 


18 Efforts over a six month period two years prior to the date a party 
made the invention in suit was held by the same court in another case to 
indicate that the problem had been of ‘‘long standing’’ E. I. DuPont de 
Nemours & Co. et al. v. Ladd, 140 USPQ 8 (D.C. D.C. 1963). However, in 
the present case there were two earlier efforts to solve the problem, namely 
by changing chemical formulation and by intense agitation during mixing at 
atmospheric pressure, over a period of nearly five years but plaintiffs’ inven- 
tion was a totally different approach and produced unexpectedly superior 
results, 


14 Mobay Chemical Company (assignee of Hoppe et al.) sent a circular to 
its licensees (including Goodyear) on June 12, 1956 recommending control of 
cell size and fissuring by using plaintiffs’ invention rather than controlling 
auch characteristics by changing formulation, as had been the practice 
(JA-305, P.E.-1, Exhibit A). 
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that the Patent Office made an error in refusing to issue the 
patent sought. The well settled rule in this cireuit is that 
the plaintiffs’ evidence needs be only of such character and 
in such amount as to carry thorough conviction that the 
Patent Office was in error in refusing to issue the patent 
sought. It is clear from the court’s own statement that 
‘this case is extremely close’? and from the overwhelming 
evidence of that the Patent Office erred in their interpreta- 
tion of the Hoppe et al. abandoned application and in their 
reliance on the Hoppe et al. patent and the clear and con- 
vineing evidence of ‘‘unobviousness’ and unexpected re- 
sults that the Trial Court imposed on plaintiffs the burden 
of proving virtually ‘‘beyond a reasonable doubt”’ that 
error was made by the Patent Office. 


Plaintiffs completely shattered the Patent Office position 
that plaintiffs’ invention was ‘‘inherent’’ or ‘‘within the 
purview”’ of the abandoned Hoppe et al. application, the 
Court having found that there are ‘‘differences’’ between 


the Hoppe et al. ‘‘modification”’ and the process claimed by 
plaintiffs (JA-14). Moreover, the abandoned application 
merely related to high pressure (200 to 1000 atmospheres), 
intermittent (50 to 10,000 pulses per minute) injection as 
a means of introducing one component into the mixture. 
The Patent Office took the untenable position that there 
must be greater than atmospheric pressure in a mixing 
chamber of the abandoned application for the liquid to flow 
therefrom (JA-331). Hence the Patent Office position 
refuted the application of the laws of gravity to the liquid 


15'This court has ‘‘wider latitude’? to exercise its ‘‘subjective opinion’’ 
in such matters as this. Standard Oil Development Co. v. Marzall, 86 App. 
D.C. 210, 181 F. 24 280, 284; L-O-F Glass Fibers Co. v. Watson, 97 App. 
D.C, 69; 228 F. 2d 40; and the trial court should not have been considered 
itself imprisoned by the mere presumption of correctness imposed by Abbott 
vy. Coe, 71 App. D.C. 195; 109 F. 2d 449. (See Hendrix v. Ladd, 112 App. 
D.C. 203; 301 F. 2d 527, 530). 
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mixture described therein. Plaintiffs demonstrated to 
the court that the liquid will flow from the mixing chamber 
at or even below atmospheric pressure. This was a clear 
demonstration and corroboration of the description in the 
co-pending patent of two of the four inventors of the Hoppe 
et al. patent filed a month before plaintiffs’ application 
(issued as Weinbrenner and Breer Patent No. 3,056,661). 
In that patent, the apparatus of the Hoppe et al. patent 
was incorporated by reference (J.A-372, Col. 1, line 42), 
and the two co-inventors unequivocally stated that ‘‘the 
mixed components may discharge freely in a downward 
direction due to the specific gravity of the mixture’. (JA- 
372, Col. 1, lines 52-53). 


The patent goes on to state that ‘‘Such arrangement per- 
mits air to be drawn into the leaks which may develop 
about the stirrer mechanism so that the resultant product 
may have voids and the like resulting from entrapment 
of air in the mixture’’. 


The foregoing is submitted to have proved ‘‘beyond a 
reasonable doubt’? that the Patent Office made ‘‘clear 
error’’ in holding that ‘‘the Examiner’s position is mani- 
festly in accordance with known scientific principles’’ (JA- 
331) and should have been reversed. 


E. Pressure Range of 0.5 to 60 p.s.i, Different in Kind and 
Produces Different Result Than Atmospheric Pressure and 
Pressures of 200 to 1000 Atmospheres (3000 to 15000 p.s.i.) 


The Trial Court took the erroneous position that the 
recitation of a range of pressures in a claim ‘‘cannot be 
the basis for patentability’’ (JA-14). It is self-evident that 
an “‘invention’’ within the meaning of Section 100(a) of 
Title 35, United States Code, includes a ‘‘discovery’’, par- 


16 Weinbrenner and Breer, two of the four inventors of the Hoppe et al. 
application, said clearly in their application filed May 27, 1955 that the 
mixture does flow out of the mixing chamber due to the specific gravity of the 
mixture (P.E.-3, JA-369). This was corroborated by Professor Flanigan 
(JA-44, 46, 47). 
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ticularly in the light of the last sentence of Section 103 of 
that Title which states that ‘Patentability shall not be 
negatived by the manner in which the invention [discovery] 
was made’’. The court, holding contrary to the evidence 
before it and substituting its own judgment for that of 
the experts in the art, and acting contrary to Esso Stand- 
ard Oil Co. v. Sun Oil Co., 97 App. D.C. 154; 229 F. 2d 37; 
cert. den. 76 S. Ct. 1027, concluded that ‘‘it would appear 
to require only ordinary engineering skill to find the 
specified range claimed”’. It is plaintiffs’ position that 
the range claimed in the case before the Court differs 
in kind from the ‘“‘prior”’ art rather than in ‘‘degree’’. 
In other words, a positive pressure is different in kind 
from either negative pressure or no pressure. It is also 
clear that pressures of 300 to 15,000 p.s.i. are not equiv- 
alent to pressures of less than 77 p.s.i. (JA-459, Col. 6, 
lines 51, 52) (JA-372, Col. 1, lines 53-55). 


The final point, therefore, is that the pressure range 


of 0.5 to 60 pounds per square inch for the mixing of all 
of the liquid reactants, as called for in plaintiffs’ claims 
is different in kind from anything disclosed in the Hoppe 
et al. abandoned application or even the Hoppe et al. pat- 
ent. | Whereas the condition in the ‘‘mixing chamber’’ is 
such that there is atmospheric or less than atmospheric 
pressure present when all the reactants are present in the 
Hoppe et al. apparatus, and the pressures in the ‘‘common 
mixing nozzle’’ of the Hoppe et al. apparatus are of the 
order or magnitude of ‘200-300 atmospheres”? (i.e., 3000- 
4500 pounds per square inch) (JA-311) and “‘up to 1000 
atmospheres’’ (up to 15000 pounds per square inch) (JA- 
312, 318, 351, 356) there is no disclosure of a range of from 
0.5 to 60 pounds as claimed by plaintiffs even in the ‘‘com- 
mon mixing nozzle’? of any of the Hoppe et al. disclosures. 
Indeed Hoppe et al. patent 2,764,565 unequivocally states, 
as part of the ‘‘new matter” in the continuation-in-part 
application, that even pressures “‘as low as about 19 p.s.l. 
(pounds per square inch) and pressures of ‘47 p.s.i. to 77 
p.s.i.”” are ‘‘not the equivalent of 300 p.s.i. and higher pres- 
sures.”? (JA-459, Col. 6, lines 51,52) 


29 


Even though Hoppe et al. reduced the lower limit of the 
high pressure injection from 200 atmospheres (3000 p.s.l.) 
in the abandoned application, to 20 atmospheres (300 p.s.i.) 
in the issued patent, they insisted that the injection pres- 
sures should never fall to the range of 19 p.s.i. to 77 p.s.i.3 
otherwise the Hoppe et al. high pressure injection inven- 
tion would not work. This goes to the very range within 
which plaintiffs’ invention produces the improved, unex- 
pected result. Since plaintiffs are not claiming a range of 
injection pressures and Hoppe et al excludes plaintiffs mix- 
ing pressure ranges, the two inventions are separate and 
distinct. 


The abandoned application of Hoppe et al. is nothing 
more than ‘‘evidence of conception’’*” of high pressure 
intermittent injection of reactive ingredients into a mixing 
chamber at atmospheric pressure in the manufacture of 
polyurethane foam. It is not a constructive reduction to 
practice of plaintiffs’ invention since ‘‘Undeniably, there 


are differences between the Hoppe et al. modification and 
the claimed process’’. (JA-14) In re Schlitter & Uffer, 
934 F.2d 882; 43 CCPA 986; 110 USPQ 304% It is not 
even clear that the abandoned application contains the con- 
cept of mixing liquid reactants under pressure of any 
magnitude in a chamber since the court said: 


«¢ . , if Hoppe et al. can be said to suggest to one 
skilled in the art the concept of mixing liquid reactants 
under pressure in a chamber... .’? (Emphasis 
plaintiffs) 


17 (See Footnote 18, infra) 


18 Various articles have been written on the subject of use of abandoned 
applications as references, including the following: 


<“The Use of Abandoned Applications as References’? by P. J. Federico, 
Journal of the Patent Office Society, Vol. XXVIII, No. 3, March, 1946, 
pp. 160-179. 

‘¢ Abandoned Applications as References’? by M. C. Jacobs, Journal of 
the Patent Office Society, Vol. XLIV, No. 3, March, 1962, pp. 184-190. 
<<Patent Invalidity: Prior Knowledge As Evidenced by an Unpublished 
Written Description’? by Robert Randle, Journal of the Patent Office 
Society, Vol. XLV, No. 2, Feb., 1963, pp. 97-127. 
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The Court’s error is further emphasized by the statement 
that: 


“<_. once that concept is realized, it would appear to 
require only ordinary engineering skill to find the 
specified range claimed.’’ 


Since the “‘concept”’ itself is not spelled out in the aban- 
doned Hoppe et al. application and may not even be sug- 
gested thereby to one skilled in the art without the ““ffy’? 
surmise by the court, it is inconceivable that either the 
concept of mixing liquid reactants under pressure m a 
chamber, or plaintiffs’ invention, especially when stated in 
terms of a specific pressure range could have been obvious 
to either person having ‘‘ordinary engineering skill”’ or 
“¢ordinary skill in the art to which said subject matter per- 
tains’’, ie. the art of making flexible polyurethane foam.” 


In other words, the abandoned Hoppe et al. application 
did not disclose or describe plaintiffs’ invention and the 
abundant evidence produced by plaintiffs at the trial de 
novo establishes clearly and convincingly, if not ‘“‘beyond a 
reasonable doubt’’, that the Patent Office was in error in 
holding that plaintiffs’ invention ‘‘as a whole’’ would have 
been obvious to one having ‘‘ordinary”’ skill in the art 
“tat the time’’ the invention was made by plaintiffs. The 
court compounded the error by applying an erroneous test 
of ‘‘obviousness”’ (i.e. in holding that it was obvious be- 
eause the invention was also made by Hoppe et al. ‘‘at 
about the same time’’ as it was made by plaintiffs and 
because there was no evidence that the problem was one of 
long standing in the art) and acted contrary to the unre- 
butted expert testimony and other evidence that the in- 


29 It has been held that if the invention is identically disclosed or described 
jn an abandoned application and is brought forward into a continuation-in-part 
application upon which a patent is granted later, the date of the abandoned 
application is the effective date of the reference. Ex parte Schachter, 139 
USPQ 380, — F. 2(d) —. But that is not the case with Hoppe et al. 
The plaintiffs’ invention was not disclosed in the abandoned application. 
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vention ‘‘as a whole would not have been ‘‘obvious’’ even 
to the experts and certainly was not obvious to Hoppe et al. 
‘Cat the time’’ the invention was made by plaintiffs. 


ARGUMENT 
1. The Issue 


The issue before the Patent Office and the Court was 
whether plaintiffs’ method of controlling cell size and pre- 
venting fissuring of flexible polyurethane foam by mixing 
all of the components at a pressure of from 0.5 to 60 p.s.i. 
in a mixing chamber and then permitting the material 
to foam and cure at atmospheric pressure would have 
been obvious to a person having ordinary skill in that art 
at the time plaintiffs made the invention, the only methods 
of accomplishing the desired result theretofore being the 
changing of the chemical formulation of the reaction mix- 
ture or by intense agitation or beating of the liquid reac- 
tion mixture. 


2. Inadmissible Evidence 


It is plaintiffs’ contention that the viewpoint of the 
Patent Office and the Court was so permeated and infected 
by their consideration of inadmissible evidence as to what 
the ‘‘prior art’? was after plaintiffs made the invention in 
suit that their conclusions were prejudicially influenced as 
to what would have been obvious to a person skilled in the 
art at the time plaintiffs made the invention. 


Hoppe et al. Patent 2,764,565, granted September 25, 1956 
on an application filed August 8, 1955 (DH-1(a) JA-454) 
is obviously not a ‘‘reference’’? under Section 102(e) of 
the Patent Act of 1952 since the patent was granted on 
an application filed by another in the United States after 
the plaintiffs’ application was filed, namely June 8, 1955. 
Since the date on which plaintiffs’ application was filed in 
the United States Patent Office is earlier than that of the 
application on which the Hoppe et al. patent was granted, 
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the patent cannot be ‘‘prior art”’ under Section 103 of the 
‘Act. The Trial Court clearly applied ‘20-20 hindsight”’ in 
the present case as evidenced by its remark that the Hoppe 
et al. patent would be a complete anticipation of plaintiffs’ 
invention ‘‘if the application on which the Hoppe et al. 
patent was granted”’ had been filed early enough to ante- 
date plaintiffs’ application. 


Nevertheless, the court held that the claims in suit are 
unpatentable over the Hoppe et al. patent. Herein lies 
the reversible error. 


There is no statutory basis whatever for holding an in- 
vention unpatentable over a patent which was granted 
on an application filed after the application in suit was 
filed? It is self-evident that such a patent cannot be 
‘prior art’’ against the application in suit since it is not 
‘¢prior’’. 

The rule in The Alexander Milburn Co. v. Davis-Bounon- 
ville Co., 270 U.S. 390 is not applicable here since the Hoppe 
et al application upon which the patent was granted was 
filed after the plaintiffs application was filed. 


The danger in the Patent Office or the court even look- 
ing at a patent which is not “prior art’? is that it is al- 
most certain to exert some sub-conscious influence on their 
judgment as to what would have been ‘‘obvious’’ to one 
skilled in the art at the time the patent application in suit 
was filed. It has a tendency to make things appear obvious 
once the ‘‘Cat is out of the bag.”’ It would certainly be inad- 


20 Even if the application upon which the patent was granted was filed 
before the application in suit, the later applicant may nevertheless overcome 
the reference by following the procedure prescribed in Patent Rule 131 to 
show that the invention was made by the applicant prior to the filing date of 
the reference or by copying the claims of the patent to provoke an inter- 
erence as prescribed in Patent Rules 204 and 205 to establish first inventor- 
ship if the invention is claimed in the patent. Neither of these procedures is 
applicable here since plaintiffs’ filing date antedates the filing date of the 
application upon which the Hoppe et al. patent was granted and the plaintiffs’ 
invention is not claimed in the patent. 
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missible in a jury trial, and mere disclosure of its con- 
tents to the jury would constitute grounds for reversal. 
Since the present action was tried de novo before the 
court without a jury, it was improper for the court to 
have looked at the Hoppe et al. patent or to have received 
it as evidence of the ‘‘state of the art’’ or as ‘‘prior”’ art 
as of any date on or prior to the date of filing the applica- 
tion on which the patent was granted. Having received it 
and considered it, the court committed gross error in hav- 
ing used it as evidence of ‘‘obviousness’’ of plaintiffs’ in- 
vention since it was not even in existence ‘‘at the time”’ 
plaintiffs’ application in suit was filed and therefore could 
not be evidence of what would have been obvious to a person 
having ordinary skill in the art at that time. 


3. Abandoned Application Not “Prior Art” Within Meaning 
of Section 103 


Recognizing that the application upon which the Hoppe 


et al. patent was granted (although it is said to have ‘‘iden- 
tically disclosed or described’’ plaintiffs’ invention) was 
not filed early enough to be effective as a ‘‘reference’’ 
under Section 102(e) of the Patent Act and was not 
‘prior’? art under Section 103 of the Act, the Patent 
Office and the court looked ‘“‘backward’’ to an abandoned 
application of which the late application of Hoppe et al. 
purported to be a ‘‘continuation-in-part”’ in an effort to 
rationalize its originally erroneous reliance on the patent. 
However, plaintiffs’ invention was not ‘‘identically dis- 
closed or described’? in the abandoned application nor was 
any patent ever granted on that application so as to make 
the abandoned application available as a ‘‘reference”’ under 
Section 102(e) of the Act. Obviously it was not a ‘‘patent”’ 
or a “‘publication’’ under Section 102 (a) or (b). Since it 
did not disclose plaintiffs’ invention it was not evidence of 
“prior invention’’ or ‘‘prior knowledge’? under Section 
102 (g) or (a). In short, it is not evidence of anything 
relevant or material to the plaintiffs’ invention in suit. 
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There is no statutory basis for refusing to issue a pat- 
ent on the basis of an earlier filed abandoned application 
which does not identically disclose or describe the claimed 
invention. The United States Court of Customs and Pat- 
ent Appeals in deciding In re Heritage, 186 F. 2d 639; 86 
USPQ 160, 164, and the Patent Office in deciding Ex parte 
Schachter et al., 189 USPQ 380, and Ex parte MacDonald, 
113 USPQ 262, have held that an abandoned application 
referred to and relied upon in an issued patent is available 
as al reference if it appears that the inventor in the aban- 
doned application was ‘‘in possession of the invention”’ 
claimed by the later applicant. 


The trial court found in the present case that ‘‘Undeni- 
ably, there are differences between the Hoppe et al. modi- 
fication and the claimed process’’. Since there are ‘‘dif- 
ferences’? between the abandoned application and the 
plaintiffs’ process and the Court held that the Hoppe et al. 
patent would have completely anticipated plaintiffs’ inven- 
tion if it had been filed early enough, it is obvious on its 
face that the disclosure of plaintiffs’ invention was not 
brought forward from the abandoned application into the 
Hoppe et al. continuation-in-part, but rather was disclosed 
only in the latter. Thus the abandoned application is not 
‘prior art”? under Section 103 of the Act. 


There is implicit in the Court’s opinion a finding that 
the abandoned Hoppe et al. application does not establish 
that Hoppe et al. were ‘‘in possession of the invention”’ 
claimed by plaintiffs prior to the filing of plaintiffs’ appli- 
cation in suit. In this connection it is important to dis- 
tinguish between a ‘‘concept”’ and the “making of an in- 
vention’. Mere conception of an idea does not constitute 
the ‘‘making’’ of an invention. An invention is ‘“‘made”’ 
only when it is either actually or constructively” reduced 


21'An application for patent constitutes a constructive reduction to practice 
of such matters as are sufficiently described therein to enable those having 
ordinary skill in the art to practice the invention without further explanation, 
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to practice. Plaintiffs actually reduced the claimed inven- 
tion to practice as early as December, 1954 or January, 
1955. This was followed on June 8, 1955 by the filing of 
the application in suit. 


The Trial Court, in laying the foundation for its decision, 
resorted to an “‘iffy’? hypothesis with respect to the dis- 
closure of the abandoned Hoppe et al. application. Bear- 
ing in mind that the test is whether or not the abandoned 
application proves that Hoppe et al. were ‘‘in possession 
of the invention”? claimed by plaintiffs (namely, mixing all 
of the components of the reaction mixture at a pressure of 
from about 0.5 to 60 pounds per square inch above atmos- 
pheric pressure, and thereafter permitting the reaction 
mixture to foam and cure at atmospheric pressure), the lan- 
guage used by the court clearly indicates that even the 
“concept”? was not disclosed in the abandoned Hoppe et al. 
application. The court said that ‘if Hoppe et al. can be 


said to suggest to one skilled in the art the concept of mix- 
ing liquid reactants under pressure ...”’ (emphasis plain- 
tiffs’) a specific pressure range ‘‘cannot be the basis for 
patentability”’. 


As if to emphasize the fact that Hoppe et al. were not 
‘in possession of the invention’’ claimed by plaintiffs, the 
court went on to say that ‘‘once that concept is realized, 
it would appear to require only ordinary engineering skill 
to find the specified range claimed’’. (emphasis plaintiffs’) 


4, Doubt To Be Resolved in Favor of Applicant 


The court obviously had serious doubt as to the effec- 
tiveness of Hoppe et al. (either the abandoned application 
or the issued patent) as a basis for refusing the patent 
sought by plaintiffs. The court stated that ‘* Admittedly, 
this case is extremely close ...’’. Even if the Patent 
Office tribunals gave no room for doubt in their opinion, 
the fuller evidence before the Trial Court certainly gave 
rise to doubts in its mind. The doubts having been raised, 
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they should have been resolved in favor of plaintiffs since 
the evidence at the trial was sufficient in character and 
amount to establish that the Patent Office erred both as to 
fact and law at least to the point that the Patent Office 
should have had doubts about its own position. 


There should have at least been doubt on the part of the 
Patent Office as to whether Hoppe et al., in the abandoned 
application were ‘‘in possession of the invention’’ claimed 
by plaintiffs. They were unable to consider the Weinbrenner 
and Breer Patent No. 3,056,661 (P.E.-3; JA-369) as evi- 
dence of the fact that the reaction materials of Hoppe et al. 
were being mixed at or below atmospheric pressure in the 
mixing chamber because the patent issued after the Board 
had rendered its decisions. However, they ignored or re- 
fused to consider the Mobay memorandum of June 12, 1956 
(P.E.-1; JA-305) as evidence of unobviousness and unex- 
pected result. The doubt which, if it existed, should have 
been ‘resolved in favor of plaintiffs was resolved against 
them because of what the Patent Office and the Trial Court 
saw, after the fact, in the Hoppe et al. patent. 


5. Pressures in “Common Mixing Nozzle” Do Not Produce 
Plaintiffs’ Invention 


Plaintiffs’ case closely parallels the fact situation in 
Eibel Process Co. v. Minnesota, 261 U.S. 45; 43 S. Ct. 322. 
In that case the machinery for making paper included a 
horizontal conveyor screen upon which the pulp slurry was 
deposited to form the paper sheets. It was desired to 
increase the speed of production without impairing the 
quality of the product produced. The obvious expedients of 
increasing the linear speed of the conveyor screen and/or 
increasing the volume of slurry fed to the screen were tried 
but the quality and uniformity of the product could not be 
maintained under either of these expedients. 


The inventor discovered that, using the same machinery 
and the same slurry he could not only produce a more uni- 
form product but could also substantially increase the rate 
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of production merely by raising one end of the thirty foot 
conveyor screen twelve inches above the horizontal so as 
to give the screen a downward slope. This was held to be 
a patentable invention. 


In the present case the inventors discovered that, using 
the same apparatus” as that disclosed in the Hoppe et al. 
abandoned application, using the same type of reaction 
materials and even using the ‘common mixing nozzle’’ 
pressures of ‘‘up to 1000 atmospheres’’, the plaintiffs are 
able to produce an improved product, control foam cell size 
and eliminate fissuring of the foam product by mixing the 
liquid reaction mixture at pressures of ‘“‘about 0.5 to 60 
pounds per square inch above atmospheric and thereafter 
permitting the material to foam and cure at atmospheric 
pressure. Use of plaintiffs’ invention also results in an 
increase of first-class material from the low, uneconomical 
range of about 30% to the high, economically valuable 
range of 60% to 70% first class material. 


It is important to note that this result is not obtained 
even when the injection pressures and ‘‘common mixing 
nozzle’? pressures are of the magnitude of 200 to 1000 
atmospheres™ and the liquid reaction materials are mixed 
at atmospheric pressure, but are obtained if the liquid 
reaction materials are mixed at pressures of about 0.5 to 
60 pounds per square inch. 


Nothing could make it clearer that the invention dis- 
closed in the abandoned Hoppe et al. application and the 
invention claimed by plaintiffs are two entirely different 
and distinct inventions. 


22The apparatus was actually procured by Goodyear from Bayer, the 
employer of Hoppe et al. although the disclosure of the Hoppe et al. abandoned 
application is not believed to be clear enough to enable a person skilled in 
the art to build one. 


23 Hoppe et al. patent clearly states that pressures of the magnitude 
of 17 to 77 p.s.i. are not the equivalent of pressures of the magnitude above 
300 p.s.i. 
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§.' Plaintiffs Required To Prove Patent Office Error 
“Beyond a Reasonable Doubt” 


The established test of the amount and character of the 
evidence necessary to overcome the presumption of correct- 
ness of the Patent Office decision is that which ‘‘carries 
thorough conviction that an error has been made’’. In the 
present case, however, the Trial Court seems to have re- 
quired proof ‘‘beyond a reasonable doubt’’. The Court 
stated that ‘‘ Admittedly, this case is extremely close, but 
for the reasons given above, the Court cannot say that the 
tribunals of the Patent Office were clearly erroneous in 
holding that the claims in suit were unpatentable over the 
Hoppe et al. patent’’. 


Seldom does a process case lend itself so readily to dem- 
onstration of unexpected results as does the present case. 
The transparent plastic mixing chamber into which the 
reactive components of the mixture are injected enabled 
the Trial Court to observe the change of the liquid reaction 
mixture from a turbid, cloudy appearance at atmospheric 
pressure to a water-clear appearance as plaintiffs raised 
the pressure above atmospheric to approximately 3 to 8 
pounds per square inch. It was explained and demon- 
strated that the foam produced from the turbid, cloudy 
material (which was mixed at atmospheric pressure) had 
smaller cell sizes than that produced from the water-clear 
mixture (which was mixed at pressures of from about 3 to 8 
pounds per square inch above atmospheric pressure). 


The pressure in the nozzles through which the reaction 
materials were injected into the mixing chamber was above 
100 atmospheres (1500 to 2000 pounds per square inch) but 
that pressure had no effect on the pressure in the mixing 


24 This demonstration was not made before the Patent Office because of the 
cost of transporting the machinery to Washington and the inconvenience and 
expense of bringing the personnel along to install and operate it. It is not 
planned to bring the apparatus before this Court but plaintiffs will do so 
if the Court wishes. 
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chamber (J.A-76-77). However, when the mixing was con- 
ducted in the chamber at pressures above atmospheric the 
cell size of the foam was unexpectedly changed (enlarged) 
and the foam was more uniform in quality. This should 
have proved beyond a reasonable doubt that pressures up 
to 1000 atmospheres in the ‘common mixing nozzle’’ of 
Hoppe et al. have nothing whatever to do with the claimed 
invention, namely, mixing the reaction materials at a pres- 
sure of from 0.5 to 60 pounds per square inch above atmos- 
pheric pressure and permitting the material to foam and 
cure at atmospheric pressure. 


Thus if the Court required more than clear and convine- 
ing evidence that the Patent Office committed error in re- 
fusing a patent to plaintiffs on the basis of the Hoppe et al. 
disclosure of mixing the component in a ‘‘common mixing 
nozzle’? at pressures ‘‘up to 1000 atmospheres’’, plaintiffs 
abundantly satisfied the test. 


7. Invention Not Negated by Fact That Same Invention Was 
Made by More Than One Party At About Same Time 


The Trial Court fell into serious error in stating that 
unobviousness is negated by the fact that plaintiffs’ claimed 
invention was also made by Hoppe et al. ‘“‘at approximately 
the same time’’ as evidenced by the late filed Hoppe et al. 
continuation-in-part application. 


The manifest error in the court’s position is illustrated 
by the fact that the Patent Act specifically provides for the 
situation where two or more sets of inventors make the 
same invention “‘at approximately the same time”’. This 
is the so-called ‘‘interference’’ practice established by Sec- 
tion 135 of the Act (Appendix A, page 47). When the 
respective sets of inventors are each claiming the same 
invention, the ‘‘interference’’ is declared and proceedings 
are conducted to determine which is the ‘‘first’’ inventor. 
The set of inventors found to be ‘“‘first”? are granted the 
patent. 
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Tf two or more sets of inventors disclose but do not claim 
the same invention, there is no interference declared. The 
matter of priority of making the invention disclosed and 
claimed is determined, in the first instance, by comparison 
to the filing dates of the respective applications. If the 
party claiming the disclosed invention has an earlier filing 
date than any other party, the applications of the other 
parties are not available as references. Even if the filing 
date of one or more of the other parties is earlier than that 
of the party disclosing and claiming the invention, the lat- 
ter may ‘‘swear back of” the dates of the earlier filed ap- 
plications and show that the party claiming the invention 
made the claimed invention before the filing date of the 
cited applications.” 


The cited applications are not ‘‘prior art”’ and may not 
be used as evidence that the claimed invention would have 
been ‘‘obvious’’ merely because they also happened to dis- 
close the same invention ‘‘at approximately the same time”’ 
as the claiming inventors made the invention. 


Inasmuch as the Hoppe et al. continuation-in-part appli- 
eation does not claim the plaintiffs’ invention, there is no 
basis for an ‘‘interference’’. Inasmuch as the filing date 
of the Hoppe et al. continuation-in-part application was 
later than plaintiffs’ filing date, there was no lawful basis 
for the court to have cited it as evidence tending to negate 
plaintiffs’ claim of unobviousness of the claimed invention. 


8. Invention Not Negated by Length of Time Problem Existed 


The argument is frequently made that patentability based 
on unobviousness of the invention is more likely to exist 
where the invention solved a problem of long standing in 
the art. The converse, however, is not necessarily true. 
In other words, many important inventions are made early 
in the development of an art. This is particularly true 
where the art itself is relatively new and rapidly develop- 
ing. When it is shown that the invention produces an im- 


25 See Patent Rule 131. 
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proved product and the process of the invention unexpect- 
edly affects cell size and eliminates fissuring, the question 
of obviousness has no bearing on the length of time the 
problem existed. Indeed, the problem was there from the 
outset and plaintiffs were the first to solve it. It might 
have been solved by inventive genius in a matter of minutes 
after the problem was realized, or it may have taken 
months or years to arrive at the invention by which the 
problem was solved. The statute (last sentence of Section 
103) states that ‘‘the manner”’ in which the invention was 
made makes no difference. This was inserted in the statute 
to eliminate the ‘‘flash of genius’’ test which courts had 
tried to apply before the 1952 Patent Act. (See Federico, 
Commentary on the 1952 Patent Act, Introduction to Title 
35 United States Code Annotated, page 23.) 


Apart from the absence of logic in the court’s position 
that the problem solved by the invention must have to be 
one of long standing to enable one to obtain a patent on 


the invention which solves it, the facts in the present case 
show that the problem of control of cell size and elimina- 
tion of fissuring were two of the factors which severely 
hampered commercial development of the polyurethane 
foam art. They existed from the outset and no commercial 
solution was found prior to the time plaintiffs made the 
claimed invention. 


The problem was attached previously by changing chem- 
ical formulation and also by intense agitation of the reac- 
tion mixture. Neither of these methods suggested or had 
any relation to the concept of mixing all of the reaction 
components at pressures of about 0.5 to 60 pounds per 
square inch above atmospheric pressure and thereafter 
permitting the material to foam and cure at atmospheric 
pressure. The absence of relationship between the meth- 
ods, in and of itself, is indicative of unobviousness of plain- 
tiffs’ invention, and it could hardly be said that the result 
would be expected, because the method itself was not ob- 
vious, 


42 


Mobay was under obligation to furnish Goodyear and its 
other licensees with the ‘‘know-how’’ necessary to produce 
foam on a commercial basis. It was not until their Memo- 
randum of June 12, 1956 (a year after plaintiffs’ applica- 
tion was filed) that they publicized the invention. Had it 


been “‘obvious”’ all during that time there would have been 
no need for issuing a special Memorandum, pointing out 
that this was an ‘‘outstanding’’ method of controlling cell 
size and that the improved uniformity of structure was 
*‘Especially noteworthy’’. 


Bearing in mind that the abandoned Hoppe et al. appli- 
cation was filed December 23, 1952 and that the Mobay 
Memorandum was not issued until June 12, 1956, it is self- 
evident that the problem existed among those skilled in the 
art all during that time. In the interim, plaintiffs’ inven- 
tion solved the problem, be it one of long or short standing. 


Tt should not go unnoticed that the giants of the chemical 
industry, Bayer and DuPont, as well as many other world 
rendwned research and development organizations, were 
active in this field, yet none of them came up with plain- 
tiffs’ invention before it was made by plaintiffs. If plain- 
tiffs invention had been obvious to either of them, one or 
the other, or both, would most certainly have utilized it and 
recommended it to their licensees, including Goodyear, 
rather than the more difficult and inadequate methods, 
namely change in chemical formulation or intense mechani- 
cal agitation of the mixture at or below atmospheric 
pressure. 


9. Summary 


It should be clear from the foregoing that Hoppe et al. 
were not ‘‘in possession of the invention”’ claimed by plain- 
tiffs before plaintiffs made the invention. The Patent 
Office and the court have indulged in a purely semantic ex- 
ercise in rejecting the claims in suit on the theory that 
passing all of the components through a ‘“‘common mixing 
nozzle’’ at high pressures of the magnitude of 200 up to 
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1000 atmospheres (3000 to 15000 p.s.i.) suggests or includes 
the concept to which plaintiffs’ claims are directed. Even 
Hoppe et al. states that pressures of the magnitude men- 
tioned above are not the equivalent of pressures in the 
range of 17 to 77 p.s.i., let alone the range of as low as 0.5 
p.s.i. to 60 p.s.i. 


Having misconceived the significance of the Hoppe et al. 
high pressure injection process in relation to control of 
cell size and uniformity of product, it was clear error for 
the Patent Office and the court to have concluded that plain- 
tiffs’ claimed invention would have been obvious to a per- 
son having ordinary skill in this art. Moreover, there is a 
limit to the presumption of correctness which attaches to 
the holding of the Patent Office and to the further pre- 
sumption of correctness of the findings of fact by the Trial 
Court. See Standard Oil Development Co. v. Marzall, 
supra. The experts who testified at the trial are better 
qualified to say what would have been obvious to them in 


this art than a ‘‘fairly expert’? Examiner in the Patent 
Office or even the learned Trial Judge of many years ex- 
perience in patent cases involving all types of art. 


There should have been no hesitation, whatever, on the 
part of the Trial Court to have reversed the Patent Office 
and there should be no hesitation on the part of the Court 
of Appeals to reverse both the Patent Office and the Trial 
Court in this case. Clear error has been committed at both 
levels, particularly in relying on a patent which was 
granted on an application filed after the plaintiffs’ appli- 
eation was filed, especially where the abandoned applica- 
tion, of which the later application purported to be a con- 
tinuation-in-part, does not disclose plaintiffs’ invention. 
That part of the issued patent which would have been a 
“‘eomplete anticipation of plaintiffs’ invention’’, if filed 
early enough, is nowhere to be found either in terms or in 
concept in the abandoned application. Moreover, that part 
of the abandoned application upon which the Patent Office 
and the Trial Court based their conclusions relates to a 
totally different part of the apparatus and process and is 
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directed to a totally different problem, namely, high pres- 
sure, intermittent injection of materials through high pres- 
sure lines and nozzles into a mixing chamber, whereas 
plaintiffs’ invention and the ‘‘anticipatory”’ passage of the 
issued patent relate to the mixing of the reaction materials 
in the mixing chamber into which the materials have been 
injected. Neither has any relationship to or effect on the 
other. Each solves a different problem in a different way. 


If mixing all of the components in a ‘“‘common mixing 
nozzle’? at pressures ‘“‘up to 1000 atmospheres’? would 
have solved the problem of control of cell size, elimination 
of fissuring and uniformity of product, there would have 
been no need for changing chemical formulation, high speed 
intense agitation of the mixture as taught in the prior art 
or even mixing under pressures of 0.5 to 60 p.s.i. as taught 
by plaintiffs. In other words, if plaintiffs’ invention was 
‘inherent’? in the Hoppe et al. apparatus or process, there 
would have been no problem of control of cell size, etc. and 
no need for a solution to those problems. 


On the strength of the whole evidence before the court, 
and considering plaintiffs’ invention ‘‘as a whole’’, it is 
respectfully submitted that plaintiffs are entitled to receive 
the patent sought. Accordingly, plaintiffs pray that the 
judgment of the District Court be reversed and a mandate 
be issued to the court directing entry of judgment for 
plaintiffs. 

Respectfully, 


Tur Goopyrar Tire & Russer Company 


By Francis C. Browne, 
Counsel for Appellants 


Browne, ScHUYLER & BEVERIDGE 
1815 H Street, N. W. 
Washington 6, D. C. 


J. D. WoLFE 
Akron, Ohio 
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APPENDIX A 


STATUTES INVOLVED 
Carter 10—PAatTeNTABILITY OF INVENTIONS 
§ 100. Definitions 


When used in this title unless the context otherwise indi- 
cates— 


(a) The term ‘‘invention’’ means invention or discovery. 


(b) The term ‘‘process’’ means process, art or method, 
and includes a new use of a known process, machine, manu- 
facture, composition of matter, or material. 


(c) The terms ‘‘United States’? and ‘‘this country’’ 
mean the United States of America, its territories and 
possessions. 

(a) The word ‘‘patentee’’ includes not only the patentee 
to whom the patent was issued but also the successors in 
title to the patentee. 


§ 101. Inventions patentable 


Whoever invents or discovers any new and useful process, 
machine, manufacture, or composition of matter, or any 
new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of 
this title. 


§ 102. Conditions for patentability; novelty and loss of 
right to patent 


A person shall be entitled to a patent unless— 


(a) the invention was known or used by others in this 
country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof by 
the applicant for patent, or 


(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or 
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on sale in this country, more than one year prior to the 
date of the application for patent in the United States, or 


(c) he has abandoned the invention, or 


(a) the invention was first patented or caused to be 
patented by the applicant or his legal representatives or 
assigns in a foreign country prior to the date of the 
application for patent in this country on an application 
filed more than twelve months before the filing of the appli- 
cation in the United States, or 


(é) the invention was described in a patent granted on 
an application for patent by another filed in the United 
States before the invention thereof by the applicant for 
patent, or 


(f) he did not himself invent the subject matter sought 
to be patented, or 


(g) before the applicant’s invention thereof the invention 
was made in this country by another who had not aban- 
doned, suppressed, or concealed it. In determining priority 
of invention there shall be considered not only the respec- 
tives dates of conception and reduction to practice of the 
invention, but also the reasonable diligence of one who 
was first to conceive and last to reduce to practice, from 
a time prior to conception by the other. 


§ 103. Conditions for patentability; non-obvious subject 
matter 


A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 
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§ 135. Interferences 


Whenever an application is made for a patent which, in 
the opinion of the Commissioner, would interfere with any 
pending application, or with any unexpired patent, he shall 
give notice thereof to the applicants, or applicant and 
patentee, as the case may be. The question of priority 
of invention shall be determined by a board of patent inter- 
ferences (consisting of three examiners of interferences) 
whose decision, if adverse to the claim of an applicant, 
shall constitute the final refusal by the Patent Office of the 
claims involved, and the Commissioner may issue a patent 
to the applicant who is adjudged the prior inventor. A 
final judgment adverse to a patentee from which no appeal 
or other review has been or can be taken or had shall 
constitute cancellation of the claims involved from the 
patent, and notice thereof shall be endorsed on copies of 
the patent thereafter distributed by the Patent Office. 


A claim which is the same as, or for the same or sub- 
stantially the same subject matter as, a claim of an issued 
patent may not be made in any application unless such a 
claim is made prior to one year from the date on which the 
patent was granted. 


* ° * * * *. 
§ 145. Civil action to obtain patent 


An applicant dissatisfied with the decision of the Board 
of Appeals may unless appeal has been taken to the United 
States Court of Customs and Patent Appeals, have remedy 
by civil action against the Commissioner in the United 
States District Court for the District of Columbia if com- 
menced within such time after such decision, not less than 
sixty days, as the Commissioner appoints. The court may 
adjudge that such applicant is entitled to receive a patent 
for his invention, as specified in any of his claims involved 
in the decision of the Board of Appeals, as the facts in the 
case may appear and such adjudication shall authorize 
the Commissioner to issue such patent on compliance with 
the requirements of law. All the expenses of the proceed- 
ings shall be paid by the applicant. 
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APPENDIX B 
Claims in Suit 


3. The process of preparing a flexible elastomeric cellu- 
lar structure from a reaction mixture containing a poly- 
isocyanate, water, and an active-hydrogen-containing poly- 
meric material selected from the group consisting of poly- 
alkylene ether glycols, polyesteramides and polyesters, said 
polyesters being prepared from at least one glycol and at 
least'one dibasic carboxylic acid, which comprises applying 
a pressure ranging from 0.5 to 60 pounds per square inch 
above atmospheric pressure to the reaction mixture while 
it is being mixed, maintaining the pressure until a thorough 
mixing of the reactants is obtained and subsequently per- 
mitting the reaction mixture to foam and cure at atmos- 
pheric pressure. 


2. The process of preparing flexible elastomeric cellu- 
lar products which comprises mixing a liquid reaction mix- 
ture containing a polyisocyanate, water and an active- 
hydrogen-containing polymeric material selected from the 
group consisting of polyalkylene ether glycols, polyester- 
amides and polyesters, said polyesters being prepared 
from at least one glycol and at least one dibasic carboxylic 
acid, under a pressure ranging from 0.5 to 60 pounds per 
square inch above atmospheric pressure and, after the pres- 
sure mixing of the reactants has been completed, permitting 
the reaction mixture to foam and cure at atmospheric 
pressure. 


4. The process defined by Claim 2 in which the active- 
hydrogen-containing polymeric material is a polyester pre- 
pared from at least one glycol and at least one dibasic 
carboxylic acid having an average molecular weight from 
1,000 to 5,000 and an acid number not greater than 5. 


6. The method defined by Claim 4 in which the poly- 
ester has an average molecular weight of approximately 
2,000 and an acid number not greater than 2. 
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7. The process defined by Claim 6 in which the poly- 
isocyanate is a tolylene diisocyanate. 


5. The process defined by Claim 2 in which the polyiso- 
cyanate is a tolylene diisocyanate. 


8. The process defined by Claim 2 in which the pressure 
ranges from 3 to 15 pounds per square inch above atmos- 
pherie pressure. 


9. The process of preparing flexible elastomeric cellular 
products which comprises mixing a liquid reaction mix- 
ture containing a tolylene diisocyanate, water and a poly- 
ester prepared from diethylene glycol and adipic acid and 
having an average molecular weight of approximately 
2,000 and an acid number not greater than 2, under a 
pressure ranging from 3 to 15 pounds per square inch 
above atmospheric pressure and, after the pressure mix- 
ing of the reactants has been completed, permitting the 
reaction mixture to foam and cure at atmospheric pressure. 
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APPENDIX C 


Comparison of Excerpts from Hoppe et al. Patent and 
Hoppe et al. Abandoned Application 


(Bracketed portions appeared in abandoned application 
but not in issued patent. Italicized portions are ‘‘new mat- 
ter’’ in issued patent.) 


Referring now to Fig. 1, an initial liquid [reaction] 
reactant mixture [filled] of polyisocyanate and polyester, 
charged into [the container] tank 1, is passed to a gear 
pump 2 having a variable number of revolutions, which 
forces the reaction mixture at [the] any desired rate 
through [an injection] a reaction or mixing device 3 as 
illustrated in Figs. 2 or 3. This [injection] reaction or 
mixing device essentially consists of a feed pipe [4] 5 for 
the reaction mixture and an injection nozzle [5] 4 for the 
[accelerating liquid] activator component through which 
the [accelerator] activator component is intermittently in- 
jected into the continuously flowing initial reaction mix- 
ture, either transversely to the flowing direction of the ini- 
tial [reaction] reactant mixture (see Fig. 3) or in counter- 
current to the initial [reaction] reactant mixture (see Fig. 
2). Injection in counter-current to the flow of the initial 
[reaction] reactant mixture, wherein the initial [reaction] 
reactant mixture is preferably passed around the nose of 
the nozzle, has proved to be especially suitable. The injec- 
tion impulses of the nozzle [5] 4 are effected by the injec- 
tion pump 6 (as shown in Fig. 1), which is supplied with 
the’ [accelerating liquid] activator component from the 
[vessel] tank 7. After injection, the mixture is forced 
through a nozzle plate 52 into a chamber 8 into which a 
continuous compressed air stream is passed [tangentially] 
through a tangential air-pipe connection 9. [, which] The 
air stream effects an intense mixing of the reactive and 
expansible material, or the mixing operation is performed 
by means of [an old type] @ mechanically operating stir- 
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ring equipment (see Figs. 5 and 7). In the tangential- 
transverse mixing operation shown in Fig. 3 the reaction 
miature enters the ring chamber 54 through the feed pipe 5 
and is then forced through the slots 55 to the mixing cham- 
ber 56, where intense mixing with the actwator mixture 
intermittently injected through the nozzle 4 is effected. [, a] 
A second mixing operation by air or mechanically is not 
required. (JA 313 compared with JA 460, Col. 7, lines 
17-50) 


* * . * * 


The activity of the activator can be further increased by 
a modification of the above-described process. In [this] @ 
preferred embodiment of the invention, modification the 
two reaction components of the reaction mixture, namely 
at least one diisocyanate and at least one [hydroxyl-group- 
containing polyester] polyester containing hydroxyl groups, 
are conveyed separately to a [mixing chamber] reaction or 
mixing device into which they are injected under pressure 
through separate nozzles or a common mixing nozzle, and 
the activator mixture is either conveyed separately to the 
[mixing chamber] reaction device and injected into it un- 
der pressure through a separate nozzle or [the] a** common 
mixing nozzle [or is conveyed to the mixing chamber in 
admixture with one of the said components]. 


The activator mizture may advantageously be conveyed 
to the [mixing chamber] reaction or mixing device in ad- 
mixture with the polyester component, the mixture being 
injected under pressure into the mixing [chamber] device 
either through a common mixing nozzle with the isocyanate 
component or through a separate nozzle. Similarly, in 


24 Note that the patent refers to ‘‘a’” common mixing nozzle, whereas the 
abandoned application, the Trial Court and the Board refer to ‘‘the’’ common 
mixing nozzle. Since neither ‘‘a’? or ‘‘the’’ are not entitled to be treated 
as having any antecedent, it cannot be said for certain that all components 
are present in or pass through the same nozzle at the same time. Thus the 
terms of plaintiff claims are not even met semantically. 
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some operations, particularly in the production of homoge- 
neous plastics, the activator mixture may be conveyed to 
the reaction or mixing device in admixture with the poly- 
isocyanate if the latter is employed in a blocked or inactive 
form which liberates the polyisocyanate on heating. (JA 
312 compared with JA 458, Col. 3, lines 72 to Col. 4, line 16). 


APPENDIX D 


Comparison of Drawings of Hoppe et al. Patent and 
Hoppe et al. Abandoned Application 


(Red markings indicate portions added as ‘‘new matter’’ 
in issued patent or different from the abandoned appli- 


cation). 
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Appeal No. 18,440 
STATEMENT OF QUESTIONS PRESENTED 


In the opinion of the appellee, the questions pre- 
sented in this appeal are: 


1. Whether the finding of the District Court that, 
on the evidence before it, the process of claims 2 
to 9, inclusive, is unpatentable is so clearly er- 
roneous as to justify or warrant independent re- 
view by this Court of the underlying facts, in 
view of Rule 52(a) of the Federal Rules of Civil 
Procedure and its prior adjudications in this 
field? 


2. Whether the fact that there was conflicting 
evidence before the tria! court on a matter of 
highly technical and scientific nature requires 


a holding by this Court that the finding of non- 
patentability by the District Court lacks substan- 
tial basis in the record? 


Introduction. 
Appellants’ Application 
The Claims 

The Prior Art. 


. The Process of the Appealed Claims Would be 
Obvious From The Explicit and/or Implicit 
Teachings of Hoppe et al 


. Mixing Under Pressure Is Inherent When Fol- 
lowing The Teachings of Hoppe et al 


. Lack of Criticality and/or Patentability With 
Respect to Specific Conditions Recited in the 
Claims 


. Consideration of Arguments Advanced By Appel- 


(a) Status of Hoppe et al. Patent (No. 2,764,- 
565) and Abandoned Application (Serial 
No. 327,522) As Prior Art 


(b) Common Subject Matter of Hoppe et al. 
Patent (No. 2,764,565) and Abandoned Ap- 
plication (Serial No. 327,522) 

(c) Obviousness of the Claimed Subject Matter.. 


(da) Pressure Range Recited In The Appealed 
Claims. 
(e) Other Arguments By Appellants. 
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United States Court of Appeals 


For THE DISTRICT OF COLUMBIA CIRCUIT 


Appeal No. 18,440 


THE GOODYEAR TIRE & RUBBER COMPANY, THOMAS 
H. Rocers, NEWELL R. BENDER AND THEODORE 
B. BURKHOLDER, APPELLANTS 


v. 


Davin L. LADD, COMMISSIONER OF PATENTS, APPELLEE 


Appeal from the Judgment of the United States 
District Court for the District of Columbia 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 


This is an appeal from the order of the United 
States District Court for the District of Columbia 


(J.A. 17) dismissing the complaint in an action 
brought | under 35 U.S.C. 145. In that action, the ap- 
pellants, constituting the corporate assignee and ap- 


(1) 
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plicants Thomas H. Rogers, Newell R. Bender, and 
Theodore B. Burkholder of application Serial No. 
514,106, filed June 8, 1955, entitled “Pressure Mixing 
Process For Producing Cellular Products,” sought to 
have the Court authorize the issuance of a patent con- 
taining claims 1 to 9, inclusive, in the application. 
Appellants withdrew claim 1 after the trial, leaving 
only claims 2 to 9, inclusive, to be considered by the 
trial Court (J. A. 12). 

The complaint was dismissed by the Trial Court 
after a hearing at which appellants introduced ex- 
pert testimony in an effort to show patentability. The 
District Court rendered an opinion (J.A. 12) includ- 
ing therein findings of fact and conclusions of law. 
Notice of Appeal was timely filed on January 17, 
1964. (J.A. 17). 


APPELLANTS’ APPLICATION 


The application involved in this proceeding relates 
to a process for preparing flexible cellular or foamed 
products from liquid reaction mixtures containing a 
polyisocyanate, a polymeric material and water, with 
or without other additives, including catalysts. The 
polymeric material forms cross-linked molecular 
chains with the polyiscoyanate. The water reacts with 
the polyisocyanate to form carbon dioxide gas for 
foaming, and also forms possible points for cross-link- 
ing the polymeric material. 

Any organic polyisocyanate or mixtures thereof, 
including the tolybie diisocyanates, may be used. 
The polymeric matérial may be polyesters (including 
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those of diethylene glycol and adipic acid), polyestera- 
mides, polyalkylene ether glycols or mixtures. The 
specification indicates that the preferred polymeric 
materials are polyesters and polyesteramides having 
an average molecular weight of approximately 1,000 
to 5,000, an acid number not greater than 5 and a 
hydroxyl number from 20 to 110, with best results 
obtained from polyesters having a molecular weight 
of approximately 2,000, an acid number not greater 
than 2, and a hydroxyl number of approximately 60. 

The described process involves mixing the reactants 
under “operable pressures”, ranging from 0.5 to 60 
pounds per square inch gauge and preferably from 
3 to 15 pounds per square inch above atmospheric 
pressure, the pressure being maintained while the re- 
actants are thoroughly blended and until the mixture 
is poured onto a casting surface or into a mold. 

Mixing the reactants under pressure is said to avoid 
the development of cracks or fissures which otherwise 
appear in the cellular products, and produce uniform, 
high quality, foamed structures with controlled cell 
size; higher pressures producing larger cells. 


THE CLAIMS 


Claims 2 to 9, inclusive, are all process claims de- 
fining the preparation of flexible elastomeric cellular 
structures from liquid reaction mixtures containing a 
polyisocyanate, an active-hydrogen containing poly- 
meric material selected from a specified group, and 
water, in which the improvement comprises mixing the 
reactants under pressure. Claims 2 to 7 recite the 
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pressure as 0.5 to 60 pounds per square inch; claims 
8 and 9 as 3 to 15 pounds per square inch, above at- 
mospherie pressure. Claims 4, 6, and 9 are specific 
to a polyester polymeric material; claims 5, 7, and 9 
are specific to tolylene-diisocyanate. The parties have 
agreed that all the claims stand or fall together (Dis- 
trict Court opinion, JA 12). 


THE PRIOR ART 


The prior art relied upon by appellee is as follows: 


Hoppe et al. 2,764,565 Sept. 25, 1956 
Filed Aug. 8, 1955 (J.A. 457) 

Continuation-in-part of application Serial No. 
327,522 (now abandoned), filed Dec. 23, 1952 (J.A. 
347). 

The appellants admitted at trial (J.-A. 22) that the 
effective date of the Hoppe et al. patent is the filing 
date of the abandoned parent application referred to 
therein (J.A. 457, col. 1, first paragraph; J.A. 461, 
Col. 10, lines 34 to 37) for all common subject matter. 
That application was referred to extensively during 
the trial and, for that reason and in view of the prior 
adjudications concerning abandoned applications re- 
ferred to in patents, it will be referred to here as the 
prior art. 

The Hoppe et al. parent (reference) application dis- 
closes processes and different modifications of appara- 
tus for preparing foamed (porous) or ngn-foamed 
(homogeneous) polyurethane products, coresponding 
to those involved in the application in suit, by mixing 
and reacting polyisocyanates and polyesters. When 
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foamed products are desired, water is added (J.A. 
347). The liquid reaction mixture also includes an 
“activator”, which is the term used to define “one or 
more cross-linking agents and/or reaction accelera- 
tors” (J.A. 347, bottom; J.A. 348, bottom). Water 
may be the cross-linking agent when a foamed plastic 
product is desired (J.A. 349, last paragraph). 

The procedures which are disclosed for combining 
and mixing the materials involve two basic steps, viz., 
(1) a combining and mixing step, and (2) a further 
or secondary mixing step (J.A. 349, 350). Variations 
in these two steps are disclosed. For example, the 
combining and mixing step may comprise injecting the 
appropriate “accelerator” or a “eross-linking agent, 
such as water” (J.A. 349, last paragraph) into the 
continuously flowing initial material (mixture of iso- 
eyanates and polyesters) under high pressure (J.A. 
349, bottom paragraph). The secondary mixing steps 
“may be effected by screw means or by paddle-mixing 
machines, or by whirling the mixture in a chamber 
with the aid of a continuous, if desired pre-heated, 
air-current which is preferably passed tangentially into 
the mixing chamber” (J.A. 350, second paragraph). 

Alternative procedures for the combining and mix- 
ing step are further described. In these, the liquid re- 
actants (as a di-isocyanate, a polyester, and an acti- 
vator) may be injected or conveyed under pressure 
into a mixing chamber either through separate noz- 
zles or through a common mixing nozzle (J.A. 350, 
third and fourth paragraphs). The disclosure in the 
reference application states that the “reaction com- 
ponents and activator are preferably injected into the 
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mixing chamber at pressures up to 1000 atmospheres” 
which thus improves “the homogenity and strength of 
the end product of porous or homogeneous structure” 
(J.A. 351, first full paragraph). 

The reference application then proceeds to describe 
“various forms of apparatus suitable for carrying out 
the processes of the invention” (J.A. 351). The ap- 
paratus, as illustrated in Figure 1 of the drawing 
(J.A. 363), includes tanks 1 and 7 for the liquid re- 
action components which are introduced through 
pumps 2 and 6 into an injection device 3. Figures 2 
and 3 (J.A. 364, 365) illustrate two modifications of 
injection or mixing devices. In Figure 2, the liquid 
reaction components, introduced through conduits 4 
and 5, are injected under pressure into conical mixing 
chamber 8 which is shown with a restricted outlet ori- 
fice. Mixing chamber 8 may be provided with a con- 
tinuous compressed air stream passed tangentially to 
effect intense mixing of the reaction mixture or the 
mixing operation may be performed by mechanical 
stirring equipment (J.A. 352). 

The processes of the reference application are de- 
seribed as resulting in uniform and homogeneous 
porous products (J.A. 348, line 1; J.A. 351, first full 
paragraph) which may be of highly elastic consistency 
(J.A. 347, first full paragraph; J.A. 353, middle; 
J.A. 355, middle). 


SUMMARY OF ARGUMENT 


1. The process recited in the appealed claims would 
be obvious to one skilled in the art from the explicit 
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and/or implicit teachings of Hoppe et al. The princi- 
pal alleged distinction for the claimed process over 
the prior art is in the limitation of mixing the liquid 
reaction components under pressure above atmos- 
pheric. The procedures disclosed by the reference for 
combining and mixing the claimed materials include 
injecting those materials, under pressure, through a | 
common mixing nozzle into a mixing chamber. The 
reactants are obviously mixed under pressure in the 
common mixing nozzle. 

2. The process of the appealed claims would be ob 
vious to one skilled in the art since the claimed ma- 
terials would be inherently mixed under pressure when 
following the teachings of Hoppe et al. Inasmuch as | 
the reference discloses injection of the liquid reactants 
under pressure into a mixing chamber, not limited to 
specific apparatus, the use of a closed chamber or one 
having a discharge orifice controlled by a valve would | 
be obvious and would clearly result in a pressure | 
build-up and therefore mixing under pressure. Since | 
it would be necessary to routinely determine the opti- 
mum size for the restricted discharge orifice of the 
mixing chamber disclosed by the reference to secure 
a desirable product, the optimum size selected would 
inherently result in a pressure build-up (back pres- 
sure), and therefore there would be mixing under | 
pressure in the mixing chamber. 

8. The process conditions recited in the appealed ¢ 
claims, with respect to the specific pressures, average X 
molecular weight and acid number, have not been dis- 


closed, alleged or shown to be critical, and therefore \ 
patentability cannot be based thereon. 


\ 
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4. The further limitation in the claims that the - 
liquid reaction mixture is permitted, after mixing 
under pressure, to foam and cure at atmospheric } 
pressure, is recognized in the application on appeal ( 
as part of the prior art and is also taught by Hoppe 


} 


et al. \ 


ARGUMENT 


1.. Finding of Non Patentability By The District Court. 


It is respectfully submitted that, in an action to 
obtain a patent, the basic issue before the Court, in 
view of the prior decisions, is whether the presumption 
that the decision of the Patent Office is right, rein- 
forced by the presumption that the trial court is right, 
is overcome by the evidence presented; in other words, 
do the findings of those tribunals lack substantial sup- 
port in the record. Abbott et al. v. Coe, 71 App. D.C. 
195, 109 F.2d 449; Esso Standard Oil Co. v. Sun Oil 
Co., 97 U.S. App. D.C. 154, 299 F.2d 37. Only if evi- 
dence in a particular case overcomes these presump- 
tions, and shows that the finding of non-patentability 
is “clearly wrong”, does this Court reverse. Bullard 
Co. v. Coe, 79 U.S. App. D.C. 369, 147 F.2d 568; 
Watson v. Bersworth et al., 102 U.S. App. D.C. 187, 
251 F.2d 898; Schafer v. Watson, 109 U.S. App. D.C. 
360, 288 F.2d 144. ; 

In the present case, agreeing with the examiner 
and the Board of Appeals that Hoppe et al. disclose 
that “all the liquid reactants are injected under pres- 
sure through the common mixing nozzle into a mixing 
chamber”, which would make it “obvious to one having 
ordinary skill in the art to mix all the liquid reactants 
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| under pressure in the manner recited in the claims in 
suit” (J.A. 13), the District Court concluded that “the 
| decision of the Board of Appeals has not been shown to 
| be in clear error” (J.A. 16). 


2. The Process of The Appealed Claims Would Be Obvi- 
ous From The Explicit and/or Implicit Teachings 
of Hoppe et al. 

Among the procedures disclosed by the reference for 
combining and mixing the reactants, is the one which 
involves injecting a di-isocyanate, a polyester and the 
activator, under pressure, through a common mixing 
nozzle, into a mixing chamber (J.A. 350, third and 
fourth paragraphs). Since it is clearly indicated that 
the “activator” may be “one or more cross-linking 
agents and/or reaction accelerators” (J.A. 347, bot- 
tom; J.A. 348, bottom), and that the cross-linking 
agent may be water (J.A. 349, last paragraph), it 
is evident that the activator passing through the 
common mixing nozzle (J.A. 350, third and fourth 
paragraphs) may be water. Furthermore, it is also 
indicated that the “reaction components and activator 
are preferably injected into the mixing chamber at 
a pressure up to 1000 atmospheres” (J.A. 351, first . 
full paragraph). A “mixing nozzle”, by definition, | 
would have means therein for mixing the components. 
Hence, to one skilled in the art, the expression “com- 
mon mixing nozzle” would suggest the use of a nozzle 
having some mixing means therein. And since the 
liquid reactants are injected under pressures up to 
1000 atmospheres (14.7 pounds per square inch pres- 
sure if one atmosphere) into the mixing chamber 
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through the “common mixing nozzle”, the reactants | 
would plainly be mixed under pressure in the common | 
mixing nozzle prior to injection into the chamber. 
This is not denied by any evidence before the court. 
On the contrary, the plaintiffs’ expert witness, Flani- \ 
gan, testified that there will be a pressure build-up in 
the common mixing nozzle (J.A. 44, first question 
and answer) and that “If the mixture occurs there, 
it would be mixed under some pressure.” (J.A. 54, 
bottom; J.A. 55, top). Consequently, the Patent Of- 
fice tribunals and the trial court correctly concluded, 
in effect, that the liquid reaction components are 
mixed under pressure in the “common mixing nozzle” 
of Hoppe et al., and that it would have been obvious 
to one of ordinary skill in the art to mix all the 
liquid reactants under pressure in the manner recited 
by the appealed claims. 

It is settled law that “References have always been 


| 


i} 


valid for what they would convey, explicitly or im- | | 


plicitly, to one skilled in the art”; In re Aller et al., 42 } 
COPA 824, 229 F.2d 454; In re Baranauckas et al., 
43 CCPA 727, 228 F.2d 418; and In re Azorlosa, 44 
CCPA 826, 241 F.2d 939. The decisions of the courts 
also indicate that “It is the method and device which 
may be patented and not the scientific explanation of 
their operation”—De Forest Radio Co. v. General 
Electric Co. 283 U.S. 664, 684, 685; Smith v. Hall, 
301 U.S. 216, 226; National Lead Co. v. Marzall, 91 
U.S. App. D.C. 63. Hence, in view of the above adjudi- 
cations, the claims at issue are unpatentable over 
the disclosure of Hoppe et al., particularly since as 
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previously mentioned the appellants have presented 
no evidence controverting the conclusion reached by 
the Patent Office tribunals and the trial court with 
respect to this specific disclosure of the reference. 

Although there were other rejections, the District 
Court deemed it unnecessary to discuss the other 
grounds of rejection (J.A. 16). The lack of criticality 
and/or patentability with respect to specific conditions 
recited in the claims (discussed under “4” infra) is 
applicable to all rejections and was discussed by the 
District Court as to the specific pressures in its opin- 
ion (J.A. 14). However, in the interest of complete- 
ness, the other rejections will be considered to some 
extent in the present brief. 


3. Mixing Under Pressure Is Inherent When Following 
The Teachings of Hoppe et al. 

In addition to the foregoing, attention is invited to 
the disclosure in the reference of injecting the liquid 
reactants under pressures up to 1000 atmospheres, 
either through separate nozzles or in different com- 
binations, into “a mixing chamber.” (J.A. 350, third 
paragraph.) This operation is not limited to any spe- 
cific apparatus or to any of the modifications of appa- 
ratus illustratively disclosed. It would be obvious 
and within the skill of the art to carry out this pro- 
cedure, batchwise fashion if so desired, in a closed 
mixing chamber or a chamber having a discharge 
orifice controlled by a valve. When the liquid react- 
ants are injected into the closed chamber under pres- 
sure, there obviously would be a pressure build-up in 
the chamber. That pressure would build up in the 
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chamber under such conditions is not controverted by 
any evidence in the record. Under the circumstances, 
the liquid reactants would be inherently mixed under 
pressure and this fact would be obvious to one skilled 
in the art. 

On the other hand, it would also be within the skill 
of the art to introduce the liquid reactants under 
pressure into the mixing chamber 8 (Figure 2, J.A. 
364), included in the illustrative apparatus shown in 
the reference. Secondary mixing may be accomplished 
by a tangentially introduced compressed air stream 
or by mechanical mixing (J.A. 352, middle). Since 
mixing chamber 8 has a discharge orifice, if such 
type apparatus were employed the optimum size of 
that orifice, as well as other necessary dimensions, 
would have to be determined in practicing this dis- 
closure. The testimony of the witness, Flanigan, in- 
dicates that pressure (in the form of back-pressure) 
will develop in the mixing chamber if the discharge 
orifice is sufficiently small and that the back pressure 
will increase as the orifice diminishes in size (J.A. 42, 
penultimate Q and A; J.A. 49, first A; J.A. 53, lower 
half; J.A. 59, penultimate Q and A). Considering 
that the reference states that “good and uniform 
products” (J.A. 348, first line) having “homogenity 
and strength” (J.A. 351, first full paragraph) are ob- 
tained, and that the formation of such products would 
be obviously aided by selecting the proper or optimum 
mixing time or residence period in the mixing cham- 
ber, which is substantially in accord with the testi- 
mony of the witness Flanigan on cross-examination 
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who also indicated that the residence period would 
vary with the size of the discharge orifice (J.A. 54, 
penultimate Q and A), it is submitted that it is within 
the skill of the art to select optimum dimensions to 
achieve the desired product. If mixing under pressure 
results in a more desirable product, selection of the op- 
timum dimensions for the discharge orifice in the mix- 
ing chamber of the reference would inherently pro- 
duce a back pressure and therefore inherently result 
in mixing under pressure. 

The Court’s attention is also respectfully directed 
to the testimony of the witness Burkholder (J.A. 123, 
first Q and A) that introduction of sufficient air into 
a mixing chamber will increase pressure therein. In 
this connection, it is noted that the reference also dis- 
closes the introduction of compressed air tengentially 
into the mixing chamber. 

Furthermore, the patent to Hoppe et al. (J.A. 457) 
clearly indicateg@ that in normally practicing the pro- 
cedures and employing the disclosed apparatus, there 
will be a pressure (back pressure) in the mixing 
chamber ranging from 45 to 75 pounds per square inch 
but which may be as low as 17 pounds per square inch, 
depending on the viscosity of the material and the 
size of the discharge outlet (Col. 6, lines 35 to 45). 
The Court’s attention is drawn to this portion of the 
Hoppe et al. patent, not to rely upon the same as a 
reference but rather to indicate what inherently oc- 
curs in the normal operation of the apparatus. In 
this connection reference is made to the testimony of 
the witness Flanigan on cross-examination, who con- 
ceded that the reference to back pressure in the Hoppe 
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et al. patent is applicable to Figure 2 in that patent 
and that Figure 2 in both the patent and the reference 
application are substantially the same (J.A. 48 to 50). 
In addition, another response of the witness Flanigan 
on cross-examination, in effect, fairly conceded that 
following the teachings of the reference using mixing 
chamber 8 would result in back pressure developing in 
the mixing chamber because of the restricted orifice 
(J.A. 53, lower half). 


4, Lack of Criticality and/or Patentability With Re- 
spect to Specific Conditions Recited in the Claims. 

The plaintiffs cannot rely for patentability on the 
specific pressures recited in the claims under review. , 
The claimed ranges have not been disclosed in the ap- 
plication at bar as critical, and, in addition, there is 
no conclusive evidence that the ranges are in fact 
critical. The original disclosure in the application 
in suit describes a broad range of 0.5 to 60 pounds per 
square inch gauge, with a preference for 3 to 15/ 
pounds. It is submitted that this language can wey 
be construed to mean that any practical pressure will ( 
give the desired results. Nothing in the record shows 
otherwise. Furthermore, the more limited range men- ( 
tioned is only a preferred range, and a mere expres- 
sion of a preference does not make for criticality; In 
re Gardiner, 36 CCPA 748, 171 F.2d 313. Absent a 
disclosure of criticality in the application, the Ses 
tion cannot be considered critical; In re Honnig, 39 7 
CCPA 740, 193 F.2d 191 and decisions cited therein. 

No allegations were made and no proof was of- 
fered that the claimed pressure ranges were critical 
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during the prosecution of the present application in 
the Patent Office. Evidence was introduced during 
the trial obviously intended to show criticality with 
respect to a pressure of 0.5 pounds per square inch 
during mixing. However, plaintiffs’ samples in bags 
1 and 2 (P. Exs. 4 and 5), taken at pressures under 
0.5 pounds and at 8 pounds per square inch respective 
ly (J.A. 76, 77), admittedly showed no fissuring i 
either case (J.A. 130, 181). In fact, the witness, 
Bender, testified on cross-examination that non-fis- 
sured products may be obtained at pressures under 
0.5 pounds per square inch (J.A. 135, first three Q 
and A). The same witness further testified that the 
sample in bag 2, taken at 8 pounds per square inch 
pressure, did not have a uniform distribution of 
cell structure (J.A. 135, fourth to seventh Q and A). 
Subsequent testimony by the witness Burwell, on 
eross-examination, indicated that there was a marked 
difference in the cellular structure of the two samples 
of foam prepared at 8 pounds per square inch pressure \ 
on successive days (J.A. 250, top). His later testi- | 
mony, on re-direct examination, attempting to account | 
for the difference by a questionable small difference in 
ambient temperature is of little evidentiary value 
(J.A. 252, top). Also, the witness Burwell’s testi- 
mony on cross-examination indicated that he had in- 
sufficient personal knowledge regarding the samples 
(P. Ex. 34A, 34B) prepared before the trial out of | 
the presence of the Court (J.A. 251, top). 
“It is well established that unless allegations of 
criticality are supported by actual proof, they can- 
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not be given any weight”—ZJn re Fisenhut, 44 CCPA 
974, 245 F.2d 481, and the decisions cited therein. 
Hence, since the claimed pressure ranges have not 
been disclosed as critical, and also because they have 
not been shown to be critical, in view of the cited au- 
thorities, patentability cannot be predicated thereon. 

Also, there is no disclosure, allegation or evidence 
of criticality with respect to the average molecular 
weights or acid numbers recited in claims 4, 6, 7, and 
9. Therefore, in view of the authorities cited above, 
these limitations can have no patentable significance. 

The additional limitation in the claims that th 
liquid reaction mixture, after being mixed under 
pressure, is permitted to foam and cure at atmospheric 
pressure, is indicated in the application in suit as 
being part of the prior art insofar as this application 
is concerned (J.A. 271, paragraph 2, especially last 
sentence). Moreover, this is also shown by Hoppe 
et al. According to the application at bar, the polyure- 
thane product is cured when it is substantially cross- 
linked (J.A. 271, especially last sentence). Hoppe et 
al. state that it is known, after combining the reaction 
components, “to fill molds and the like with the re- 
sultant mixture which is reacting to form high mo- 
lecular weight products” (J.A. 347, third paragraph) ; 
and that “The product, while still liquid, leaves the 
[mixing] chamber in which the second mixing opera- 
tion is carried out, and is cross-linked, rapidly or 
slowly, depending on the character of the polyester- 
isocyanate-accelerator system employed, or is cross- 
linked and expanded” (J.A. 352, middle paragraph). 
These portions of Hoppe et al. clearly suggest to 
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those skilled in the art the last step in the process of 
the claims in suit. 


5. Consideration of Arguments Advanced By Appellants 


(a) Status of Hoppe et al. Patent (No. 2,764,565) and 
and Abandoned Application (Serial No. 327,522) 

As Prior Art 
The appellants assert that the Hoppe et al. patent is 
not prior art in the case at bar under 35 U.S.C. 102 
(e) or 108, since the present application was filed 
earlier than the patented application, and that there- 
fore that patent was inadmissible. (Br-31 to 33; Br- 
18, Point 1). They state that even looking at the 
patent was improper (Br-88) and that the lower tri- 
punals were prejudically influenced by consideration 
thereof (Br-18, Point 1; Br-23, Summary B). They 
also urge that the Hoppe et al. abandoned (reference) 
application was erroneously received into evidence 
since it is not prior art under any of the subdivisions 
of 35 U.S.C. 102 (Br-83) or Section 103 (Br-34; 
Br-19, Point 1). It is asserted that there ‘Gs no stat- 
utory basis for refusing to issue a patent on the basis 
of an earlier filed abandoned application which does 
not identically disclose or describe the claimed inven- 
tion”, and that the decisions “have held that an 
abandoned application referred to and relied upon in 
an issued patent is available as a reference if it ap- 
pears that the inventor in the abandoned application 
was ‘in possession of the invention’ claimed by the 
later applicant”, citing In re Heritage, Ex parte 
Schachter et al. and Ex parte MacDonald (Br-34). 
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However, in contending that the Hoppe et al. patent 
and abandoned application were erroneously received \ 
into evidence and are not prior art to the extent re- 
lied upon by the Patent Office and the trial court, the 
appellants raise a new argument that was not made 
below and, moreover, an argument inconsistent with 
the position taken by appellants below and with the 
established law concerning abandoned applications 
mentioned in patents. The appellants did not argue 
in the trial court, either in final argument or post- 
trial brief, that the Hoppe et al. patent and aban- 
doned application were inadmissible or that they were | 
not prior art to the extent relied upon. Consequently, | 
they cannot raise that argument here for the first | 
time. On the contrary, as indicated in the opinion 
(JA ‘18, top) of the trial court, the appellants in| 
effect conceded that the effective date of the Hoppe et| 
al. patent is the filing date of the abandoned appli- 
cation with respect to all common subject matter. 
During the trial, appellants’ counsel admitted nae 
this was the current state of the law (J.A. 22). 

The established law, as effectively conceded by ap- 
pellants, is that the effective filing date of a patent 
is the filing date of a prior abandoned application 
referred to therein for all common subject matter. 
In re Heritage, 37 CCPA 1109, 182 F.2d 639; In re 
Switzer et al., 35 CCPA 1018, 166 F.2d 827. That is 
the extent of the reliance upon the Hoppe et al. patent 
and abandoned application in the case at bar. There- 
fore. it is irrelevant herein whether or not the aban- 
doned application identically discloses or describes the 
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claimed inventon, is relied on in the patent, or indi- 
cates that the inventor in the abandoned case was 
in possession of the claimed subject matter. More- 
over, the disclosure of the Hoppe et al. abandoned 
application is clearly incorporated in and relied upon 
in the patent. Further, these requirements are not 
implicit in the Heritage and Switzer decisions which 
set forth the prevailing law. The argument as to 
statutory basis is also one not raised below and there- 
fore cannot be considered here. However, the statutory 
basis clearly is found in 35 U.S.C. 102(e) alone or 
together with Section 103. The appellants’ contention 
that the tribunals below were prejudically influenced 
by the Hoppe et al. patent is unsupported by the rec- 
ord and wholly erroneous. Consequently, the Hoppe 
et al. patent and abandoned application already in the 
record in the Patent Office were properly admitted by 
the trial court. 


(b) Common Subject Matter of Hoppe et al. Patent 
(No. 2,764,565) and Abandoned Application (Ser- 
ial No. 327,522). 

In their brief before this Court, appellants appear 
to imply that the common subject matter relied upon 
by the tribunals below is not actually earried for- 
ward from the Hoppe et al. abandoned application 
to the patent (Br-16, 17). Reference is made by the 
appellants to Appendix C of their brief which pur- 
ports to be a consolidation of portions of the speci- 
fications of the Hoppe et al. abandoned application 
and patent—alleged differences noted in brackets and 
italics—relating to the disclosure as to the common 
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mixing nozzle (Br-5, 6). It is asserted that Figure 
2 in the application and patent and the descriptions 
of the operation thereof are not the same (Br-8). 
Reference is made to the drawings in Appendix D 
of their brief wherein matter circled in red was not 
present in or is different from the abandoned applica- 
tion (Br-8). The appellants contend that an extensive 
amount of “new matter” is present in the patent and 
that different terminology is employed in the patent 
and application (Br-16). 

However, the opinions of the trial court and the 
Patent Office were based upon the common subject 
matter appearing in both the Hoppe et al. patent 
and ‘abandoned application. The appellants’ argu- 
ments on this point do not directly or specifically | 
deny that the subject matter of the abandoned appli- | 
cation is substantially fully carried forward into the | 
patent. It is wholly irrelevant that the patent also 
contains additional subject matter or that somewhat |\ 
different terminology, nomenclature or designations : 
are employed. In order to show that the subject 
matter relied on in the refusal of the appealed claims 
was carried forward, illustrative comparative refer- 
ences will be made to the abandoned application and 
patent. For example, the disclosure as to the use of a 
common mixing nozzle for all the components of the 
liquid reaction mixture is found in the Hoppe et al. 
abandoned application at J.A. 350 (third and fourth , 
paragraphs) and in the patent at J.A. 458 (col. 3, 
line 72 to col. 4, line 11). The definition of an “acti- 
vator” as a cross-linking agent and/or accelerator is 
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found in the application at J.A. 347 (bottom) and 
in the patent at J.A. 457 (col. 1, lines 59 to 61); and 
that the cross-linking agent may be water is disclosed 
in the application at J.A. 349 (last paragraph) and | 
in the patent at J.A. 458 (col. 3, line 32). The refer- | 


ences to pressures are found in the application at | 
J.A. 351 (first full paragraph) and in the patent at | 
J.A. 459 (col. 6, lines 23 to 45). Figures 2 and 3 in 
the application (J.A. 364) and patent (J.A. 454) are 
clearly substantially the same insofar as the central 
structure is concerned, the minor variations being 
immaterial. This was admitted by the appellants’ ex- 
pert witness Flanigan on cross-examination (J.A. 49, 
50). Substantially all of the other subject matter, and 
especially the subject matter relied on by the appellee, 

is similarly carried forward from the application to 
the patent. Also, the patent specifically relies on the 
application to complete its disclosure (R-461, col. 10, 
lines 34 to 37). 


(c) Obviousness of the Claimed Subject Matter 


Contending that the claimed process would not be 
obvious, the appellants assert that while the claimed 
pressure is 0.5 to 60 pounds per square inch, the 
prior art calls for non-equivalent pressures of from 
200 atmospheres (3000 pounds per square inch) up 
to 1000 atmospheres (15,000 pounds per square inch) 
through the common mixing nozzle, which allegedly 
“did not produce plaintiffs’ improved product”, refer- 
ring to the Weinbrenner et al. (Breer et al.) patent 
No. 3,056,661 (Br-20, 22, 37). They state that the 
trial court erred in refusing to follow Eibel Process 
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Co. v. Minnesota and Ontario Paper Co. in view of 
appellants’ allegedly improved product (Br-21, 36, 
37). Error is imputed to the trial court in its hold- 
ing that the testimony of the expert witness as to 
unobviousness was merely opinion evidence (Br-21). 

However, the appellants’ assertion that the prior 
art discloses non-equivalent pressures is entirely er- 
roneous. The pressures disclosed in the Hoppe et al. 
abandoned application are “wp to 1000 atmospheres” 
(J.A. 351, first full paragraph). This disclosure is 
carried forward in the patent where it is stated that “in 
* * * broadest aspect” the injection pressures are 
higher than the back pressure within the reaction or 
mixing device (chamber), which may be low as 17 
pounds per square inch (J.A. 459, col. 6, lines 25 to 
45). The allegation that higher pressures do not pro- 
duce, or did not produce, the appellants’ alleged im- 
proved product is without support in the disclosure 
of the application at bar or the record. As indicated 
above, neither the disclosure nor record alleges or 
shows any criticality in a maximum pressure of 60 
pounds per square inch. The Weinbrenner et al. 
(Breer et al.) patent No. 3,056,661 (J.A. 372) does 
not indicate that the appealed claims were improperly 
rejected over the disclosed processes of the Hoppe et 
al. references relied on for the reason that Weinbren- 
ner et al. merely refer to specific apparatus disclosed 
in the Hoppe et al. patent (J.A. 372, col. 1, lines 40 
to 57). 
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The appellants’ contention that the Eibel v. Minne- 
sota decision is a close parallel is erroneous since the 
different fact situations render the Supreme Court 
decision inapposite. Whereas, in the Hibel case, the 
prior art did not suggest the change that was made, 
in the case at bar—for the reasons discussed at 
length under “2” and “3” above—mixing the reaction 
components under pressure is explicit, and/or im- 
plicit, and inherent in the teachings of Hoppe et al. 
The alleged advantages to be obtained by mixing un- 
der pressure, as elimination of fissuring, controlling 
cell size, and reducing rejected material would be the 
inherent results of the teachings of Hoppe et al. to 
those skilled in the art; In re Adams et al., 48 CCPA 
746, 284 F.2d 525, and decisions cited therein. The 
trial court correctly noted that an improved product 
or result does not necessarily mean that claims to the 


process for producing that product or result are 
patentable, citing In re Larson, In re Ross et al., and 
Benger Labs, Ltd. v. R. K. Faros Co., (J.-A. 16). 
Moreover, it is alternatively noted that mixing ma- 
terials under pressure to control the cell size of a 
foamed elastomeric cellular product is well known 
in the art as shown by the patent to Spencer’ (J.A. 


1 As pointed out above the reference to Hoppe et al. clearly 
discloses the preparation of flexible elastomeric cellular poly- 
urethane foam products by procedures comprising mixing 
liquid reaction mixtures containing the ingredients recided in 
the claims at issue. Spencer discloses an improvement in foam- 
ing apparatus “for use in the foaming of latex and like ma- 
terials” (J.A. 468, col. 1, top) having a mixing chamber 20 
(J.A. 465, figure 1) to receive the foaming materials includ- 
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ing a gas such as air, and states that the mixer “maintains an 
internal pressure in the range of five to ten pounds per 
square inch” (J.A. 470, col. 6, lines 9 to 11), adding that 
“a high internal pressure” will result “in larger bubbles and 
a resulting coarser foam” (col. 6, lines 14 to 18). Both 
Spencer and Hoppe et al. were interested in making porous, 
cellular products. Spencer’s disclosure is in an analogous art 
under the rule of In re Kylstra, 24 CCPA 938, 87 F.2d 487. 
The Spencer patent would manifestly suggest, to one skilled 
in this art, the advisability of mixing the liquid reaction 
mixtures disclosed by Hoppe et al. under pressure to con- 
trol cell size in the finished product. That this is true is sub- 
stantiated by the testimony of the witness Barnes, who clearly 
and unequivocably stated that he would “look for suggestions” 
to the foam latex art when attempting to make improvements 
in the polyurethane field and that he would “try” these sug- 
gestions (J.A. 178). Prior adjudications have held that an 
applicant is not entitled to patent protection where he did 
nothing more than combine teachings of the art in a manner 
which would have occurred to one skilled in the art; In re 
Williams, 42 CCPA 988, 223 F. 2d 291, In re Paul, 45 CCPA 
793, 252 F.2d 300. Also, “it is adequate to negative patenta- 
ability if one skilled in the art, having the teachings of the 
references before him, is able, without the use of the inventive 
facility, to produce the subject matter recited in the claim” 

In re Henley, 44 CCPA 701, 239 F.2d 399. In view 
of these principles, the claims at issue are clearly unpatentable 
over the teachings of Hoppe et al. and Spencer, taken to- 
gether. 

Inasmuch as the court allowed the patent to Spencer to be 
introduced into evidence by the defendant during the trial 
(Df. Ex. 2), over plaintiffs’ objection, “for what it is worth” 
(J.A. 114, bottom), though expressing some doubt as to 
whether defendant is entitled to introduce new evidence 
(J.A. 117, bottom), it should be noted that the Court of Ap- 
peals for this circuit has held that additional references, 
not set forth in the answer, are properly received and properly 
considered in civil actions seeking review of adverse deci- 
sions of the Patent Office (American Steel & Wire Co. V. 
Coe, 70 App. D.C. 138, 105 F.2d 17). In view of the law as 
indicated by the above appellate decision, the Spencer patent 
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was properly admitted as evidence. With respect to plaintiffs’ 
contention in the trial court that the Spencer patent is in a 
non analogous art, because the production of foamed latex 
is a mechanical process whereas foaming in the instant case is 
a chemical process in which only the liquid reactants are 
mixed under pressure and foaming occurs after the mixing 
operation at atmospheric pressure, it suffices to say that the 
actual art in both instances is that of producing foamed prod- 
ucts, and that, as pointed out in In re Kylsrta, supra, that is 
controlling. Furthermore, even non-analogous art may not be 
ignored, In re O’Connor, 34 CCPA 1055, 161 F.2d 221. 

With respect to plaintiffs’ assertion in the trial court that 
the “evidence clearly established that nothing in the tech- 
nology of latex foam manufacture is transferable to the tech- 
nology of manufacturing polyurethane plastice products” 
(Post Trial Br-2), it is submitted that this contention is con- 
tradicted by plaintiffs’ witness, Barnes, who stated that one 
would look for suggestions in the foam latex art, when at- 
tempting to make improvements in the foamed polyurethane 
art, and that one would try those suggestions (J.A. 173). 
Furthermore, that foam latex and foam polyurethane technol- 
ogies are analogous is shown by the fact that the plaintiff, 
Goodyear Tire and Rubber Co., and most of the witnesses, 
worked with and produced foam latex products before they 
commenced working with foamed polyurethanes. It is the simi- 
larities, rather than the differences in the two technologies 
that would cause those skilled in the art to at least try sug- 
gestions in the foamed latex art in an effort to overcome 
problems in the polyurethane art. Certainly the teaching of 
Spencer that a high internal pressure in the mixing chamber 
would result in larger bubbles and a coarser foamed product 
(col. 6) would at least prompt the trial of pressurized mix- 
ing to control cell size in polyurethane foams. It should also 
be noted that since the components of the polyurethane liquid 
reaction mixture react to quickly form carbon dioxide gas 
which causes the foaming, there is always an incipient forma- 
tion of carbon dioxide gas in the liquid reaction mixture 
during the mixing operation. This was admitted by the wit- 
ness, Barnes (J.A. 172, bottom). 
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468); therefore the alleged improvement being old 
in the art, it would be obvious to one skilled in the 
art to combine these prior art teachings. 

The District Court properly held that the testimony 
of the several expert witnesses, to the effect that the 
claimed subject matter was unobvious from the teach- 
ings of Hoppe et al., was merely opinion evidence. 
It has been often stated by this Court that the Patent 
Office is “an expert body pre-eminently qualified to 
determine questions” of patentability or obviousness, 
and that the “Patent Office finding must be accepted 
if it is ‘consistent with the evidence’” (Schafer v. 
Watson, supra) Consequently, opinion evidence is 
not sufficient to overcome the finding of the Patent 
Office herein and that of the trial court that the 
claimed subject matter would be obvious from the 
teachings of Hoppe et al. 

The implication that the Board of Appeals admit- 
ted the correctness of the appellants’ position that 
the disclosure as to the common mixing nozzle in the 
Hoppe et al. abandoned application (and patent) did 
not apply to the foamed product (Br-7, bottom) is 
wholly unwarranted. The excerpt quoted from the 
Board’s opinion (Br-7, J.A. 343) clearly indicates 
that the portion of the disclosure alluded to does 
inelude the foamed polyurethane product. 

The appellants’ reliance upon the memorandum 
dated June 12, 1956 and headed “Preliminary Tech- 
nical Information” (J.A. 305) from the Mobay Chem- 
ical Company (Br-5, 12, 25, footnote 14), allegedly 
received pursuant to a license agreement, as showing 
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that back pressure is not inherent in the reference 
application, is misplaced. Proper and reasonable con- 
struction of the language of this memorandum sug- 
gests that the use of back pressure was already 
known (see second paragraph——“to increase (em- 
phasis added) the ‘back pressure’ in the system”) 
but that improved results were now obtained by “the 
proper choice of exit nozzle and the addition of a 
short extension (emphasis added) on the exit nozzle 
of the foam mixing chamber” (first paragraph). 

The appellants’ reliance upon other patents, such 
as those to Breer et al. (Br-9), Ebneth et al., Mar- 
shall, and Rogers et al. (Br-7, middle) and those to 
Geldern et al. and Auerbach et al. (Br-11, footnote 
6), to show that back pressure is not inherently pres- 
ent in the mixing chamber of the reference, is mis- 
placed in view of the above discussion under “2” and 
“3” and has little or no evidentiary value since the 
patentees were primarily concerned with securing 
further improved results by using other procedures 
and other modified apparatus. 


(d) Pressure Range Recited In The Appealed Claims 


The trial court, finding in effect that Hoppe et al. 
can be said to suggest to one skilled in the art the 
concept of mixing the liquid reactants under pres- 
sure, also found therefore that “the recitation of the 
range of pressures in the claims cannot be the basis 
for patentability” since “it would appear to require 
only ordinary engineering skill to find the specified 
range claimed” (J.A. 14). Taking issue with the 
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trial court, the appellants assert that the claimed 
range differs in kind from the prior art rather than 
in degree since a positive pressure is different in kind 
from either a negative pressure or no pressure (Br- 
20, Point 6; Br-28). They also declare that the trial 
court erred, in holding that it would require only 
ordinary engineering skill to find the specified range 
claimed, in view of the last sentence of Section 103 
which provides that “Patentability shall not be nega- 
tived by the manner in which the invention was 
made” (Br-20, Point 6; Br-27, 28). 

Appellants’ arguments with respect to the claimed 
pressure ranges have already been considered in the 
preceding portions of this brief. For reasons pre- 
viously discussed at length, the trial court correctly 
and properly found that Hoppe et al. would suggest 
to those skilled in the art the concept of mixing the 
liquid reactments under pressure. The appellants’ 
contention that this is mere evidence of conception 
without a constructive reduction to practice (Br-29) 
is meaningless since “References have always been 
valid for what they would convey, explicitly or im- 
plicitly, to one skilled in the art”; In re Aller et al., 
In re Baranuckas et al., In re Azorlosa, supra. Con- 
sequently, since the claimed ranges have not been dis- 
closed or shown to be critical (see “4”, supra), the 
trial court properly and correctly held that these 
ranges cannot be the basis for patentability. 

The contention that the trial court’s opinion con- 
travenes the last sentence of 35 U.S.C. 103 is un- 
founded. The determination of obviousness does not 
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require a subjective examination of the appellants’ 
mental processes (prohibited by the last sentence in 
Section 108) but rather requires as closely an ob- 
jective evaluation as possible of obviousness with re- 
spect to one skilled in the art (not prohibited by the 
last sentence of 103 but in fact permitted by the first 
sentence). Thus, while Section 103 forbids consider- 
ation of the mental processes of the applicant, it does 
not bar consideration of the mental processes of one 
skilled in the art. Hence, the refusal of the appealed 
claims by the lower tribunals does not contravene 
the requirement in the last sentence of 85 U.S.C. 108. 


(e) Other Arguments By Appellants 


The appellants attack the trial court’s opinion on 
several additional grounds. They urge that the lower 
court erroneously imposed on them the burden of 


establishing “beyond a reasonable doubt” rather than 
by evidence “carrying thorough conviction” that the 
Patent Office tribunals committed clear error, espe- 
cially since that court stated that “this case is ex- 
tremely close” and “thereafter resolved the doubt” 
against them instead of in their favor (Br-18, 19, 25, 
38). The appellants inaccurately interpret the state- 
ment by the trial court that “this case is extremely 
close” to indicate a doubt in the mind of the court. 
However, even if a doubt did exist in the court, that 
is no basis for reversing the decision of the Patent 
Office tribunals. The trial court correctly recognized 
the presumption in favor of the Patent Office and the 
established rule in this circuit that the Patent Office 
decision stands unless it is shown by all the evidence 
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to be clearly erroneous or lack rational basis, citing 
prior decisions of this Court (J.A. 14). It is clear 
that the trial court applied the correct standard in 
deciding this case. 

The appellants apparently rely upon the statement 
by the trial court (J.A. 14, top) that “there are dif- 
ferences between the Hoppe et al. modification and the 
claimed process” to indicate that these differences 
exist between the appealed claims and the disclosures 
of Hoppe et al. (Br-29, 34). However, appealed 
claims 2 to 9 inclusive (J.A. 295 to 297) merely 
call for mixing the liquid reaction components under 
the designated pressures and do not require that this 
mixing occur “in a chamber”. Since the trial court 
found, in effect, that all the liquid reactants are mixed 
under pressure in the common mixing nozzle of Hoppe 
et al. it is clear that there are no differences (except 
for the specific pressures) between the subject matter 
of the appealed claims and the indicated disclosure of 
Hoppe et al. The “differences” noted by the trial 
court (J.A. 14, top) relate to the mixing under pres- 
sure in the common mixing nozzle of Hoppe et al. 
and the appellants’ disclosed process where presum- 
ably the mixing under pressure occurs “in a chamber” 
(which is not claimed). The trial court, in referring 
to the aformentioned “differences”, was giving the 
appellants the benefit of considering the appealed 
claims as if they actually recited mixing “in a cham- 
ber’, which they do not. 

Finally, the appellants contend that the trial court 
(J.A. 15) erroneously based its finding of obviousness 
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on the fact that at least two sets of inventors made 
the same “invention” at approximately the same 
time and the fact that the evidence did not show that 
the claimed “invention” solved a long standing prob- 
lem in the art (Br-19, 39 to 42). Appellants note 
that interference practice in the Patent Office pro- 
vides for the situation where different inventors claim 
the same invention and that this indicates the error 
in the trial court’s position (Br-39, 40). They also 
urge that the absence of a long standing problem has 
no bearing on obviousness; that in the present case 
the problems of controlling cell size and elimination 
of fissuring were hampering commercial development; 
and that giants in the chemical industry were active 
in the field but none made the invention before the 
appellants (Br-40 to 42). 

The opinion of the trial court, in effect, was that 
mixing the claimed liquid reactants under pressure 
would have been obvious to one skilled in the art from 
the teachings in Hoppe et al., that reference showing 
all the liquid reactants injected under pressure 
through the common mixing nozzle into a mixing 
chamber. The decision of the trial court that the 
claimed subject matter would be obvious from the 
teachings of Hoppe et al. as indicated is not neces- 
sarily based, exclusively or at all, on the court’s find- 
ings that two set of inventors made the same “inven- 
tion” or that there was no long standing problem, 
but rather the decision was based on all the evidence 
of record, including that adduced during the trial. 
It should be noted, in this contention, that mere in- 
vention (novelty) is insufficient for patentability and 
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that, therefore, the trial court’s references to “in- 
vention” did not necessarily imply patentable inven- 
tion. 

However, to the extent that the trial court may 
have relied upon the fact that the “invention” was 
apparently made by two sets of “inventors” at about 
the same time, the precedents cited by that court (J.A. 
15, bottom and 16, top) are ample authority for the 
view that such fact is indicative of obviousness. The 
matter of interference practice raised by appellants 
is irrelevant since this practice is applied only when 
a patentable invention is present. While, of course, 
patentable invention may be present where two or 
more different inventors contemporaneously make the 
same invention, the existence of such fact is corrob- 
orative of the conclusion that patentable invention is 
not present. As to the absence of a long standing 


problem, it is of interest to note that the appellants 
do not specifically controvert the court’s finding on 
this point. It is sufficient to state that this also is 
corroborative of the conclusion that patentable in- 
vention is not present. 
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CONCLUSION 


All the claims on appeal, it is submitted, were prop- 
erly refused to the appellants on the ground that they 
define no patentable invention over the prior art. 
Accordingly, it is further submitted that the judge- 
ment appealed from was correct and should be af- 
firmed. 


Respectfully submitted, 


CLARENCE W. MOORE 
Solicitor, United States Patent Office, 
Attorney for Appellee. 


J. E. ARMORE, 
Of Counsel. 
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IN THE 
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For rue District or CotumBia CircuIr 


Appeal No. 18,440 


Tur Goopyear Tre & Russer Company, Tomas H. Rogers, 
Newey R. Benver and THeropore B. BuRKHOLDER, 
Appellants 
v. 


Davm L. Lapp, Commissioner of Patents, Appellee 


Appeal from the United States District Court for the 
District of Columbia 


REPLY BRIEF FOR APPELLANTS 


1. THE QUESTIONS PRESENTED 


The appellee’s version of the questions presented on 
appeal appear to be more in the nature of a cross-appeal 
than a restatement or rephrasing of the points upon which 
appellants seek review. Inasmuch as the complaint was 
dismissed and only plaintiff took an appeal, it is not for 
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the appellee to frame the issue on appeal. The appeal 
should be heard and determined on the issues raised 
by appellants, not another issue or a hypothetical issue 
injected by appellee for the purpose of diverting the atten- 
tion of the Court from the real error committed by the 
Patent Office and perpetuated by the Trial Court. 


Tt is not unlike the appellee to try to becloud the issue 
upon which the Patent Office and the Trial Court commit- 
ted clear error. Indeed, the appellee has deliberately ex- 
cluded from his statement of the questions on appeal any 
reference to the fundamental point of law, namely, the 
absence of statutory basis for refusing to issue the patent 
sought by appellants where the only reference disclosing 
the claimed invention was filed too late and an abandoned 
application which did not disclose the invention, and which 
does not constitute a statutory basis for refusing a patent, 
were the only grounds upon which appellee and the Trial 
Court relied. : 


Appellants, on the other hand, included in the statement 
of the questions presented not only the statutory issue 
mentioned above but also the use of erroneous criteria of 
“‘obviousness’”’ of inventions by the Patent Office and the 
Trial Court in their interpretation and application of Sec- 
tion 103 of the Patent Act of 1952. Appellants submit that 
it is not necessary to show a ‘‘long felt need’? and to 
show that appellants made the invention a long time before 
someone else made or disclosed the same invéntion. These 
are not statutory tests and they are not found in the de- 
cided cases in the light in which the Trial Court has ap- 
plied them. 


It is apparent that appellee’s version of the questions 
presented merely states the broad basis on which the Trial 
Court and the Patent Office erred, namely in refusing to 
issue the patent sought by appellants. On the other hand, 
appellants have presented for consideration on appeal the 
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specific manner in which the Patent Office and the Trial 
Court erred, namely: 


1) Lack of statutory authority to refuse a patent to 
appellants on the basis of a patent issued on an appli- 
cation filed on an application filed after appellants’ 
application was filed, where the aforementioned patent 
discloses the invention claimed by appellants but an 
earlier filed abandoned application, of which the later 
application is merely a “‘continuation-in-part”’ did not 
disclose or suggest the invention; and 


2) The differences between the invention claimed by 
appellants and the ‘‘prior art”’ are such that the sub- 
ject matter of appellants’ invention ‘‘as a whole’’ 
would not have been obvious to one having ordinary 
skill in this art ‘‘at the time’’ the invention was made 
by appellants. 


A. Lack of Statutory Basis Under Section 102(e) 


The reluctance of appellee to meet these issues ‘‘head- 
on’? is all too apparent. To do so would expose all of the 
error implicit and explicit in the holding of both the Patent 
Office and the Trial Court, as pointed out fully in appel- 
lants’ Brief and as further expressed in appellants’ Reply 
Brief hereinafter. 


The Brief for Appellee suggests (Appellee’s Brief, 18) 
that the admissibility of Hoppe et al. Patent 2,764,565 and 
Hoppe et al. abandoned application Serial No. 327,522 in 
evidence raises a new argument not made below. 


At the very outset of the trial (JA-18), objection was 
made to the receipt of Hoppe et al. Patent 2,764,565. The 
Solicitor urged, thereupon, that ‘‘the Court may and 
should consider the patent as well as the application’”’ and 
thereby led the Trial Court into reversible error, the filing 
date of the application upon which the patent is based being 
subsequent to the filing date of appellants’ application in 
suit. 
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Again objection was made to use of the patent in the 
trial when the Solicitor began to cross-examine the first 
witness, Professor Flanigan (JA-48) with respect to the 
patent. Again the Trial Court overruled the objection. 


At no time did the Solicitor establish which parts, if any, 
of the abandoned application and the issued patent were 
common to both. The Trial Court in its memorandum, 
however, held as a fact that ‘‘Undeniably, there are differ- 
ences between the Hoppe et al. modification’ and the 
claimed process.”? (JA-14). It also held that the dis- 
closure of the patent ‘‘would be a complete anticipation of 
plaintiffs’ invention if it had been filed early enough.’’ It 
is obvious, therefore, that the subject matter of the claimed 
process is not common to both the abandoned application 
and the patent. That being the case, the abandoned appli- 
cation is not available as a reference for failure to have 
the subject matter of the invention in common with the 
patent, and the patent is not available as a reference be- 
cause it was filed too late. 


Where, as here, the real issue turns on a question of 
Jaw as to what may be used and what may not be used as 
references to refuse a patent, the appellate tribunal is at 
least as well qualified to determine the question as either 
the Patent Office or the lower Court. On this type of ques- 
tion, appellants are not required to do more than to show 
<‘elear error’? on the basis of the record, as a whole, rather 
than meet the tests of presumption of correctness as to 
findings of basic facts by the Trial Court under Rule 52(a), 
Federal Rules of Civil Procedure, or the presumption of 


1 The ‘‘modification’’ referred to is that part of the abandoned applica- 
tion quoted by the Court in the third paragraph, JA-13. This ‘‘modification’’ 
does not relate to any specific figure of the drawings of the abandoned appli- 
cation (third paragraph, JA-350) and when compared with the text of the 
Hoppe et al. patent in appellants’ Brief, page 51 (the bracketed portions 
being deleted and the italicized portions being ‘‘new matter’’) shows that 
the very matter relied upon by the Trial Court is not common to both the 
abandoned application and the issued patent, 
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correctness of the findings of an administrative tribunal 
under Abbott v. Coe, 71 App. D.C. 195; 109 F. 2d 449, and 
like cases. 


Section 102 of the Patent Act of 1952 provides that a per- 
son shall be entitled to a patent unless it comes within 
one of the statutory prohibitions expressed in one or more 
of paragraphs (a) to (g), inclusive, of that section (appel- 
lants’ Brief, pages 45, 46). The only paragraph of that 
section involved in the present case is paragraph (e), which 
states that a person shall be entitled to a patent unless: 


‘“(e) the invention was described in a patent granted 
on an application for patent by another filed in the 
United States before the invention thereof by the 
applicant for patent, ...’’. 


There is no dispute that Hoppe et al. Patent 2,764,565 
(JA 454) does not meet the requirement of the foregoing 
section of the statute because the ‘‘application for patent’’ 
upon which the Hoppe et al. patent was granted was filed 
August 8, 1955, which was after the invention was made 
by ‘‘the applicant for patent”’, i.e., appellants. 


Likewise, there can be no dispute that no patent was 
ever granted on Hoppe et al. application Serial No. 372,522, 
filed December 23, 1952, the application having been clearly 
stated to have been abandoned (JA-322).? 


Inasmuch as the abandoned application of Hoppe et al. 
did not disclose ‘‘the invention’? within the meaning of 
Section 102(e)? and no patent was ever granted thereon, 
there was no statutory basis for refusing a patent under 
Section 102 of the Patent Act of 1952. 


2The Board of Appeals (JA-330-332) made no reference whatever in its 
opinion to the fact that the Hoppe et al. application upon which it placed 
reliance was abandoned, and neither the Examiner nor the Board cited any 
statutory authority for relying upon the abandoned application in refusing 
the patent. 


3 The Trial Court so held. 
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B. Lack of Statutory Basis Under Section 103 


Section 103 of the Patent Act of 1952 (appellants’ Brief, 
46) provides that though the invention claimed by the 
applicant ‘‘is not identically disclosed or described as set 
forth in Section 102”, a patent may be obtained if the dif- 
ferences between the subject matter sought to be patented 
and the “‘prior art’’ are such that “‘the subject matter as a 
whole’? would not have been obvious to a person having 
‘“‘ordinary”’ skill in the art to which the subject matter 
pertains ‘‘at the time’’ the invention was made by the 
applicant. 


The only statutory reference to the term ‘cart’? in the 
Patent Act of 1952 (although several other terms used in 
the Act are defined), is in Section 100(b) (appellants’ 
Brief, 45) where it is included in the definition of ‘‘proc- 
ess’? which, in turn, is defined as including ‘‘a new use of 
a known process, machine, manufacture, composition of 
matter, or material’’. The only reasonable interpretation 
to be placed on the term “‘ ‘prior’ art’’, therefore, is that 
it means those matters which, under Section 102 of the 
Act, were “‘known”’ or would bar the issuance of a patent, 
at the time the application in suit was filed or ‘‘at the time 
the invention was made’? within the meaning of Section 
103. (See Federico, Commentary on the New Patent Act, 
Introduction to Title 35, USCA, page 20). It is obvious 
that matter in an abandoned application is not ‘‘known’’ 
unless or until a patent is granted thereon, and therefore 
cannot be ‘‘prior art’’ within the meaning of that term as 
used in Section 103. 


Since neither the Hoppe et al. patent nor the abandoned 
application of Hoppe et al. may be relied upon under any 


4 Because of the use of double negatives in the text of the statute, the 
paraphrasing used herein is believed to be more understandable and in 
harmony with the positive tenor of Section 102, which encourages the grant- 
ing of patents unless specifically prohibited by one of the paragraphs of that 
section, 
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paragraph of Section 102 to refuse a patent to appellants, 
neither can they be deemed ‘“‘ ‘prior’ art”’ within the 
meaning of that term as used in Section 103 and as dis- 
cussed by Federico in his ‘‘Commentary’’, supra. 


The only argument raised by appellee in support of his 
contention on this point is that the ‘‘effective’’ date of 
the Hoppe et al. patent as “‘ ‘prior’ art”’ under Section 
103 is the filing date of the abandoned application of Hoppe 
et al., even though the patent relied upon was not granted 
on the abandoned application and the abandoned applica- 
tion did not disclose ‘‘the invention’’ claimed by appellants. 
While arguing that the filing date of an abandoned applica- 
tion may be relied upon to establish the disclosure thereof 
as ‘‘ ‘prior’ art’’ as to matter common to such abandoned 
application and a patent issued on a continuation-in-part 
of such application, appellee has utterly failed to show that 
appellants’ invention (which the Trial Court held was dis- 
closed in the issued patent but not in the abandoned appli- 
cation) is common to both the patent and the abandoned 


application. In short, there is neither statutory basis nor 
legal precedent to support appellee’s unwarranted reliance 
on the Hoppe et al. patent or the abandoned application 
of Hoppe et al. in his refusal to issue the patent sought by 
appellants. 


2. THE CLAIMED INVENTION IS NOT “INHERENT” IN 
ABANDONED APPLICATION OF HOPPE ET AL. 


If, as contended by appellee, the invention claimed by 
appellants was ‘‘inherent’’ in the abandoned application 
of Hoppe et al., there would have been no need for the 
claimed invention. In other words, if the claimed invention 
was ‘‘inherent’?’ in the abandoned application of Hoppe et 
al., it would have been impossible to operate the apparatus 
or process disclosed therein without practicing the claimed 
invention. 


However, appellants demonstrated to the Trial Court the 
result obtained by operating the apparatus and process of 
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the abandoned application of Hoppe et al. without prac- 
ticing appellants’ invention, as compared with the result 
obtained by operating the same apparatus and process 
under the conditions claimed in the rejected claims. The 
results were different. 


When appellants operated the apparatus under mixing 
conditions at atmospheric pressure, a milky or turbid liquid 
flowed from the mixing chamber at atmospheric pressure® 
and the mixture was allowed to foam in the open at atmos- 
pheric pressure. As soon as appellants operated the ap- 
paratus at pressures above atmospheric, e.g. around 3 to 8 
pounds per square inch, the liquid became clear and the 
diameter of the cell size of the foam produced was larger 
than that of the foam produced when the mixing took place 
at atmospheric pressure. 


Itis for this reason that appellants rely so heavily upon 
the case of Eibel Process Co. v. Minnesota, 261 U.S. 45; 43 
S. Ct. 322. Just as in that case, by changing the mode of 
operation of the same apparatus a different and superior 
result is obtained. Had such mode of operation been ‘‘in- 
herent”? in the apparatus of the ‘“‘prior art”’ there would 
have been no necessity for a ‘‘change”’ in the mode of op- 
eration. Likewise, if the claimed process was inherent in 
the ‘‘prior art’’, the ‘‘change’’ would have had no effect 
on the finished product. Since appellants’ claims are 
“process” claims (Brief for Appellants, 48-49) and the 
statute defines ‘‘process’’ as including a new use of a known 
machine or process, and appellants’ invention produces a 
new, different and unexpected result, the statute itself sup- 
ports appellants’ right to receive a patent on their inven- 
tion. 


The difficulty arises from the fact that the appellee keeps 
insisting that pressures of the order or magnitude of 200 
to 1000 atmospheres (3000 to 15,000 pounds per square 


SJust as described in the patent to Weinbrenner and Breer (JA-372) 
(twoiof the four inventors of the Hoppe et al. abandoned application). 
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inch) in feed lines leading to a mixing chamber (which is 
open to the atmosphere and in which atmospheric pressure, 
or less, prevails) are the equivalent of the pressure range 
of 0.5 to 60 pounds per square inch in the environment in 
which appellants’ invention is employed, i.e. throughout 
the mixing operation after intermittent, high frequency 
injection of the materials into the mixing chamber from the 
high pressure (200-1000 atmospheres) feed lines. Not only 
are these pressures not in the environment of what Hoppe 
et al. refer to as the ‘‘intense secondary mixing opera- 
tion’’—they are ‘‘not the equivalent”’ of pressures below 
300 pounds per square inch (JA-459, Col. 6, lines 52-53). 


Just as appellee avoids any clear-cut demarcation be- 
tween the ‘‘new matter’’ in the Hoppe et al. patent and 
the ‘common matter’? with the abandoned application of 
Hoppe et al., so also does appellee confuse the issue by 
avoiding any discrimination between the high pressure in- 
jection of ingredients under line pressures of 200 to 1000 
atmospheres and the mixing at or below atmospheric pres- 
sure which takes place in the Hoppe et al. secondary mixing 
chamber. Appellee urges that the ‘“‘common mixing noz- 
ale’? referred to in Hoppe et al. is the equivalent of the 
secondary mixing chamber on the theory that the dis- 
closure of pressure ranges of 200-1000 atmospheres in the 
high pressure intermittent injection lines or nozzles sug- 
gests to one having ordinary skill in the art to maintain 
low, positive pressures of 0.5 to 60 pounds per square inch 
on the liquid reaction mixture in the mixing chamber until 
it is thoroughly mixed. This is clearly a case of 20-20 
hindsight on the part of the Patent Office. It is clear from 
the Weinbrenner and Breer patent (JA-372) that the pres- 
sure in the mixing chamber is atmospheric or less, where- 
fore it would, at first blush, appear to be folly to induce a 
positive pressure in the mixing chamber during the mixing 
of the reaction materials. Nevertheless, appellants found 
that by doing the unobvious, a different and superior result 
was obtained. 
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It is apparent that appellee is being less than candid 
in his comparison of the high pressures in the common 
mixing nozzle in the so-called ‘‘prior art’’ and the low 
pressure thorough mixing in the mixing chamber, i.e. the 
“invention as a whole”’ as claimed in the application in suit. 


3. SPENCER PATENT—SIGN OF WEAKNESS OF ORIGINAL 
POSITION OF PATENT OFFICE 


Spencer Patent 2,581,918 was introduced by the Solicitor 
for the Patent Office late in the trial, presumably to show 
that pressure may have an effect on cell size in a certain 
process of making foam latex. 


There are at least two things wrong with the Spencer 
patent as a reference.® In the first place, it relates to 
latex foam manufacture and is, according to the testimony 
of the witnesses, not applicable to the polyurethane foam 
art. The former is a mechanical beating process like mak- 
ing whipped cream, whereas the latter is a chemical re- 
action. In the second place, Spencer refers to maintaining 
a pressure on the latex mixture during the foaming opera- 
tion. Appellants’ invention, to the contrary, causes the 
foam to form at atmospheric pressure. The pressure of 
0.5 to 60 pounds per square inch called for by appellants’ 
claims is maintained while the components of the reaction 
are being mixed in the liquid state. 


Apparently the Solicitor realized that Hoppe et al. did 
not arrive at appellants’ invention prior to the time the 
invention was made by appellants and therefore made a 
final desperate effort to locate a reference relating to appel- 
lants’ inventive concept. Since the Spencer patent was the 
closest thing he (and the ‘‘fairly expert’? Examiner who 
helped him) could find, he apparently threw it in ‘‘for 
what it is worth’. Since it fails to disclose or suggest the 
concept of the invention claimed by appellants, it was prop- 


6Even the appellee must not be giving it much weight since the entire 
discussion thereof is relegated to a footnote (appellee’s Brief, 24). 
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erly ignored by the Trial Court and need not be considered 
here in the absence of a cross-appeal (for which there is 
no jurisdictional basis, in any event). 


4. COMMENTS ON APPELLEE'S ARGUMENTS 


A. Mere Reargument on Merits Instead of Errors 
Assigned on Appeal 


Appellee has attempted to reargue the case on its merits 
instead of meeting the legal issues raised by appellants. 
Moreover, to the extent that appellee treats the merits of 
the invention involved, there is no evidence of any effort 
to meet directly the issue drawn as to the inventive con- 
cept involved or the criteria of patentability upon which 
the Trial Court and the Patent Office base their refusal to 
issue the patent sought. 


The technique of confusion and obfuscation employed by 
the appellee both before the Trial Court and in the Brief 
for Appellee has made a complicated matter out of very 
simple issues both as to the merits of the appellants’ in- 
vention and the applicable law of patentability. 


The Brief for Appellee over-simplifies and lumps to- 
gether all processes for making polyurethane plastics, in- 
eluding both homogeneous (non-porous) and foamed 
(porous) types. (Brief for Appellee, 4). Appellants’ in- 
vention, however, is limited not only to the process for 
forming a cellular (porous) product but also one which is 
flexible. (Brief for Appellant, 48). The claims in suit 
also are all limited to a process in which the reaction 
mixture contains three specific components, namely, a 
polyisocyanate, a selected active-hydrogen-containing 
polymer and water. Moreover, the claims in suit spe- 
cifically recite that a pressure ranging from 0.5 to 60 
pounds per square inch is maintained on the combination of 
reactants ‘‘until a thorough mixing of the reactants is ob- 
tained’? (Claim 3, appellants’ Brief, 48) or until ‘“‘the 
pressure mixing of the reactants has been completed’’ 
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(Claims 2, 4, 6, 7, 5, 8 and 9, appellants’ Brief, 48-49) 
and, finally, after the reactants have been thoroughly 
mixed under pressure within that range, the reaction mix- 
ture is permitted to ‘“‘foam and cure at atmospheric pres- 


sure’? (all claims). 


The obfuscation in which the Solicitor has indulged per- 
tains particularly to the misleading reference to “mixing”’ 
of reaction materials (without specifying the precise com- 
ponents, whether two or three are employed) at pressures 
“ap to 1000 atmospheres’’ as a consequence of the passage 
of such materials either through separate nozzles or a 
common ‘‘mixing nozzle’’ to the real mixing chamber, 
where atmospheric pressure prevails. In other words, the 
line pressure in the lines through which any and all re- 
actants pass in the Hoppe et al. disclosure, before injection 
into a mixing chamber, in which atmospheric pressure pre- 
vails, is of the order or magnitude of 200 to 1000 atmos- 
pheres (3000 to 15000 pounds per square inch) and there 
can be little, if any, mixing under such conditions since 


Hoppe et al. clearly state that the lines are at high pres- 
sure and the introduction of one or more of the components 
of the mixture into the rest is accomplished by high fre- 
quency, intermittent injection, before the materials reach 
the true mixing chamber. 


At the moment the materials in the high pressure, high 
frequency, intermittent injection line or lines (nozzle or 
nozzles, common or separate) reach the mixing chamber 
(which is open to the atmosphere), the pressure on the 
liquid reaction mixture drops from 200-1000 atmospheres to 
zero, This is the ‘‘flashing”’ technique of making polyure- 
thane plastics, both homogenous (non-porous) and cellular 
(porous) to which the Hoppe et al. inventive concept is 
directed. 


In appellants’ process, even if the high pressure, high 
frequency, intermittent injection of Hoppe et al. is em- 
ployed (appellees are licensed by the assignee of Hoppe 
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et al. to use this invention), a pressure of at least 0.5 pounds 
per square inch, and up to 60 pounds per square inch is 
maintained on the liquid reaction in the mixing chamber 
‘‘until a thorough mixing of the reactants is obtained”. 
Thereafter, the liquid mixture gently passes to the atmos- 
phere through a suitable tube or other outlet from the 
mixing chamber. In other words, instead of a pressure 
drop on the liquid from 200-1000 atmospheres to atmos- 
pherie pressure, there is a drop from only 0.5-60 pounds 
per square inch (or preferably 3-15 pounds per square inch 
as provided in claims 8 and 9, appellants’ Brief, 49) to 
atmospheric pressure, after the low pressure mixing of the 
reactants has been completed. 


Once the fundamental principle of appellants’ invention, 
namely low pressure, thorough mixing of the specified 
components to produce a uniform cellular product, is under- 
stood, it is clear that the Hoppe et al. high pressure, high 
frequency, intermittent injection principle does not sug- 
gest appellants’ concept prior to the appellants’ invention 


thereof. 


The fact situation is slightly complicated by the dis- 
erepancies between the abandoned application of Hoppe 
et al. and the patent issued to Hoppe et al. on the applica- 
tion which was filed after appellants’ application was filed. 
One thing is clear, however, and that is that nowhere in 
the abandoned application is there any disclosure whatever 
which corresponds to column 6, lines 35-58 of the Hoppe et 
al. patent (JA-459), the passage which the Trial Court 
relied upon in saying that ‘‘the disclosure in the Hoppe et 
al. continuation-in-part application would be a complete 
anticipation of plaintiffs’ invention if it had been filed 
early enough’? (JA-15). 


To overcome this discrepancy, appellee argues that the 
substance of that passage is ‘‘inherent’’ in the abandoned 
application of Hoppe et al. However, there is is no ade- 
quate rebuttal by appellee to overcome the fact that two 
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of the four co-inventors in the abandoned application of 
Hoppe et al., namely, Erwin Weinbrenner (who consulted 
with appellants on behalf of the assignee of Hoppe et al.) 
and Karl Breer, stated in their application filed a month 
before appellants’ application that the material in the mix- 
ing chamber flows out of the chamber, after mixing, only 
‘due to the specific gravity of the mixture”’ and not due 
to any pressure above atmospheric in the mixing chamber 
(JA-372, column 1, lines 49-57). It is all the more signifi- 
cant since it makes specific reference to the apparatus of 
the Hoppe et al. patent, which had not even issued at the 
time the Weinbrenner and Breer application was filed. 


Appellee brushes the Weinbrenner and Breer patent 
aside on the ground the appellants’ reliance thereon is 
‘‘misplaced’’ and ‘‘has little or no evidentiary value since 
the patentees were primarily concerned with securing fur- 
ther improved results by using other procedures and other 
modified apparatus’’ (appellee’s Brief, 27). 


Tf the invention claimed by appellants was ‘‘obvious’’ to 
Hoppe and his co-inventors or if it was ‘“‘inherent’’ in the 
operation of the apparatus, there is no adequate explana- 
tion why no reference was made to appellants’ invention 
until after appellants had filed the application in suit. 
There is no better evidence available to show that appel- 
lants’ invention was not “obvious” to a person having 
ordinary skill in the art in question than the application of 
Weinbrenner and Breer which was filed just a month 
before appellants’ application and yet clearly showed that 
there was no pressure (and perhaps even negative pres- 
sure)! in the mixing chamber, whereas the Patent Office 
takes the position that there must be pressure above atmos- 
pheric in the mixing chamber for the reaction mixture to 
flow out of the chamber (Shown to be clearly wrong, in 
fact, during the trial). 


Another obfuscation on the part of the appellee is the 
reference to the absence of any allegation of ‘‘criticality”’ 
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of the pressure range (0.5 to 60 p.s.i.) set forth in the 
appealed claims. This is a ‘‘straw man’’ created by the 
Solicitor, without any rational basis to support its inser- 
tion into the case. The pressure range of 0.5 to 60 p-s.i- 
is illustrative of pressure above atmospheric, as distin- 
guished from atmospheric or less than atmospheric pres- 
sure in the mixing chamber. It defines a difference in 
kind (i.e., positive pressure as against no pressure or nega- 
tive pressure) rather than degree. All of the cases cited 
in appellee’s Brief on ‘‘criticality’’ have to do with situa- 
tions where a particular range is ‘‘carved out”’ of a previ- 
ously disclosed range or where there is a ‘‘breaking point’’ 
or “critical value’? by which the claimed invention differs 
from the ‘‘prior art’’. 


In the present case, as evidenced by the breadth of the 
range, ie. 0.5 to 60 p.s.i., there is no ‘‘eriticality’’ in the 
sense that precisely at 0.49 or precisely at 60.01 pounds per 
square inch the appellants’ invention is inoperative. The 


“range”? is ‘‘the best mode contemplated by the inventor[s] 
of carrying out [their] invention”’ as required by Section 
112 of the Patent Act of 1952, Title 35, United States Code, 
Section 112. Thus, there is no burden on the appellants 
to show that the values of the range are critical, it being 
sufficient to show that the range is different in kind from 
no pressure, negative pressure, or “non-equivalent’’ pres- 
sures of the order or magnitude of 3000-15,000 p.s.i. 


5. LACK OF CITATION OF CASES TO SUPPORT TRIAL 
COURT'S CRITERIA OF PATENTABILITY 


It is significant that appellee did not cite a single case 
in support of the Trial Court’s contention that an inven- 
tion must fill a long felt need and must have been made 
a substantial time before the discovery thereof by others 
to be patentable. Since this is one of the two crucial ques- 
tions on appeal, it must be assumed that appellants’ posi- 
tion is correct on this point, in the absence of refutation 
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by appellee and in the absence of statutory authority to 
support the action of the Trial Court and the Patent Office. 


There are cases which hold that an invention may be 
patentable on the ground of <<ynobviousness’’ where the 
need for the invention existed over a long period of time 
and yet was not discovered earlier either by persons having 
‘ordinary’? skill in the art or by experts in the art. The 
converse, however, is not applicable to show that an inven- 
tion would be ‘‘obvious’”’ to a person having ordinary skill 
in the art, namely, that the need had not existed for a very 
long time, and the very fact that the need was filled 
promptly negatives invention. 


The Trial Court, in its recent decision in E. I. DuPont de 
Nemours & Co. et al v. Ladd, 140 USPQ 8 (1963) was satis- 
fied that six months period was sufficient to constitute a 
period of ‘‘long standing’. In the present case there was 
a period of many years over which the polyurethane foam 
art was developing in the hands of the most famous re- 
search organizations in the world (JA-453). However, it 
was not until appellants made the claimed invention that 
the problem of splitting or fissuring of foams was solved, 
and in so doing a further and most unexpected discovery 
was made that cell size of the foam could be controlled by 
maintaining the liquid reaction mixture under pressure of 
0.5 to 60 p.s.i. until thorough mixing was accomplished and 
that the higher the pressure, the larger the cell size. 


The Trial Court tried to fortify its position as to its 
test of patentability by further stating that ‘‘obviousness’”’ 
is established when the foregoing point is coupled with the 
fact that different inventors made the same invention at 
‘“tapproximately the same time’’. The latter point is purely 
non sequitor since the patent statutes and the decided cases 
provide that the ‘‘first inventor’’ is entitled to receive 
the patent and there is no time requirement as to how long 
prior to a subsequent inventor the ‘‘first inventor’’ must 
have invented the same thing. 
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It is a mere fortuity if different inventors make the same 
invention at approximately the same time and the time 
element has nothing whatever to do with the inventive act. 
As pointed out in appellants? Brief, Section 135 of the Pat- 
ent Act provides for determining priority of invention in 
such circumstances. Moreover, Section 103 of the Patent 
Act states unequivocally that patentability shall not be 
negatived by the ‘‘manner in which the invention was 
made’’. The Patent Office has been criticized by the Court 
of Customs and Patent Appeals for rejecting applications 
for patent on the ground that it would be obvious to “‘try”’ 
different ways of accomplishing a desired result.’ The 
same Court emphasized that evidence of what is not obvi- 
ous ‘‘prevails over surmise or unsupported contention’’ by 
the Patent Office as to what is obvious. In re Papesch, 137 
USPQ 43, 48. 


Under the circumstances, both the Patent Office and the 
Trial Court committed clear error in holding that appel- 
lants’ invention would have been obvious to one having 
ordinary skill in the flexible, cellular polyurethane foam 
art at the time appellants made the claimed invention. 
The evidence before the Trial Court rebutted the Patent 
Office surmise that appellants’ invention was ‘‘inherent’’ 
in the abandoned application of Hoppe et al. in the light 
of the demonstration of the apparatus in the presense of 
the Court and the testimony of the hydraulics expert, Pro- 
fessor Flanigan. The evidence also clearly established 
by the testimony of the witnesses, including Wittenberger 
(one who had ordinary skill in the art at the time in ques- 
tion) and the demonstration of the apparatus in the pres- 
ence of the Court to show that the turbid liquid in the mix- 
ing chamber became clear when maintained under pressure 
throughout the mixing operation and that the higher the 
pressure in the mixing chamber the larger the diameter 
of the cells produced when the liquid reaction mixture was 
allowed to foam thereafter at atmospheric pressure. 


TSee footnote 3, In re Huellmantel, 139 USPQ 496, 499 (1963). 
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6. CONCLUSION 


In the light of the points made herein and in appellants’ 
Brief, it is respectfully submitted that a wrong has been 
done in refusing the patent sought by appellants and this 
Court is in a position to remedy this wrong. In doing 
so, it may wish to consider some of the cases discussed in 
these concluding paragraphs. 


The same Court which decided the present case and ig- 
nored the fact that the assignee of Hoppe et al. character- 
ized appellants’ invention as ‘‘An outstanding method of 
controlling cell structure’? and being “‘Hspecially note- 
worthy’’ as to improved uniformity of structure obtained 
(JA-305), held for the plaintiff in Anglo-American Extru- 
sion Company v. Ladd, 140 USPQ 304, 306, on the testi- 
mony of expert witnesses, one of whom testified that the 
reference publication ‘‘did not suggest to him the Bridge 
invention’? even though there were substantial efforts 
throughout the world to obtain the desired product. Weigh- 


ing the equities, it is hard to see how the Trial Court held 
against plaintiff in the present case where there was both 
ample live testimony as to unobviousness and physical 
demonstration of unobviousness, in the light of the weight 
given just the expert testimony in the Anglo-American 
ease by the same Court. 


It may be that the Trial Court is imbued with the idea 
of a necessity of fulfilling a long felt need to constitute 
patentable invention or unobviousness, having held for a 
plaintiff on that ground in Tietig et al. v. Ladd, 141 USPQ 
372, 374, 375. Certainly appellants were the first to show 
the way to produce commercially successful flexible cellular 
polyurethane foam production in a highly competitive field 
against formidable competition. If long felt need is a 
sine qua non of unobviousness or patentability, such a 
principle has not yet been enunciated by a Court of appel- 
late jurisdiction. If it is a criterion at all, appellants have 
fully satisfied it in view of the intense activity in the field to 
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which the invention pertains and the calibre of competi- 
tion against which appellants were working. 


Appellants pray, therefore, that the decision of the Dis- 
trict Court be reversed and that a mandate issue with di- 
rections to enter judgment for plaintiffs, authorizing the 
Commissioner of Patents to issue a patent to appellants 
containing claims 2 to 9, inclusive, of the application in 
suit. 


Respectfully, 


Tr Goopyear Tire & Rupper Company 


By Francis C. Browne 
Francis C. Browne, 
Counsel for Appellants 


Browne, ScHuyier & BEvERIDGE 
1815 H Street, N. W. 
Washington 6, D. C. 


J. D. Wore 
Akron, Ohio 


